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(57) Abstract: IH-Imidazopyridinc derivatives represented by 
the following general formula (I) or salts thereof which have an 
effect of inhibiting cytokine production: (I) wherein R 1 represents 
hydrogen, alkyl, cycloalkyl or aryl; R 2 represents cycloalkyl, alkyl, 
aryl, cyano, mercapto, carboxy or carbamoyl; the ring A represents 
a homocycle or a heterocycle; R 3 represents amino or a saturated 
nitrogen-containing heterocycle: and k is an integer of 0 to 3, 
provided that the case where R 3 is a saturated nitrogen-containing 
heterocycle and R 2 is unsubstituted alkyl is excluded. 
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MM 1 ?- (TNF) -W^* — a-f^-l (IL-1) 



^ 5 * hP— (Journal of Medicinal Chemistry) , lit, 8 71 (1968 

m fctti- ev^fvu) - 1 h->< 5 [4, 5- c ] ^yy 

i/tf^ #§|Bg6 0-1 2 3 4 8 8%&&\Ctett$y(/l'Xftm&&tZ>4k&bk b 

ti-^y^-iH-^f^/ [4, 5- c] *y y V (— JR 

% : imiquimod, «f $ ^ K) #\ jj -g^H#fF0 3 4 4 7 9 (#frH 

i9oio9t) Amazmm - t ui- (2- 



>-o 



WifiO'T 5 Kttx ^>^-7jDy (I FN) ^TNF, IL-l^OD^: 

^7xpy - y-y- — (Journal of Interferon Research) , 14i, 8 If 
(1 9 9 430 fcSaft&ftT^S. 1 FNR3lftUB&^f 5-ffc£^£ L 



fRk|H9 9/2 9 6 9 3 #^^|4-f ^ ^y^7^y 



#S¥i 1-8 0 1 5 6-^-^}c:(i-r 5^yt°y ^v^^M^^tLTVN-s 
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^m<Dnm\t, tnf^i l-i#<z>im h^^^om^MLx^kfitzm 
w*>, ^mns #.<D-ie&: (i) : 




k fi 0 ~ 3 <Dmt%$tTo fcfcU R 3 #g&S£3T LTt ivvifrfa"^ 

<o ) 

*^<0#*LV>tB£fc£ftf^ &<D— «H£ (II) : 
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R (CH2)k\ 



R 




(s;*, r\ r 2 , as, RTfkteffmtmmmzi&LiR 3 ' nuko-^am 



T?j3*$*l3££r*U R 4 , R s , ^t5R 6 (4H-^U<ttm^oT, TklflH 1 , « 
ijUtSr^TUTt iv^T/v^r/uS, HtfeS^^TLTt iv^^^/vg, MJ7x= 

*/vjJ?=/v^, flS^I'Lt'biv^y^^^/^^/i/S, g&SSr^ 

/SSr^U YteMmW^, tfLMM*, i^J^f, CH 2 , CH, NHT^$*L 
5S, Xtt¥iS^Sr^ U mXO 5 n HcH- 1> L < fiJIfco T 0 ~ 2 ©SSfc^^fo 
fcffU R 3 ' JttA (IV) : 
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-ass*; (id x^^ti^t^-mnm^-m^: (i) ivosD, 

^ia^S'Jo0^LV^1i(cJ;ti,«, MlB-j^ (I) XXf- (II) 
#&W(Disb\mv>M-£L^nm\z£ti\-£, huIB-^ (I) RXf (II) X^ 

su^m,^^ mib-^ (i) xt± (id x-TFistizfc&mxnmm^m 
&, mm, fcmzoWfc, mm, »*, ma.m, 9kM&&i/a?*, ^m^± 

SbK:su©«^fer±, ifrlB-^^: (i) xtt (ii) ^$tt*{b#»xttm 

z<D&&^mm\z3:titf, wm&m^ (tnf) -w^*— n>r*>< 

- 1 ( I L - 1) ©^PlMds^HietcJ: 

*mmic£v. ±w.(Dmm(Dmm<Dtc^(Dmm-^ (i) 3m (id 



4 



WO 01/58900 



PCT/JP01/00816 



&&m&<D^®Rxf/xKt&mjjmx*ib<>x, ms.-nst^ en xtz (id 



^p^^tfrlE-^ (i) xtf (ii) -e^^tbS-fb^tcovNT^w 

IcffcW-fSo S&I5— ( I ) St/ (II) tc*5V^ R 1 , R 2 , R 4 , R 5 , &tJ?R 



9Vb ; 



sec-y'f-;^, text--ff-;V^, n-^V^vblS, -f y^y^vbg, ^^^^-^vVS, 



n-^^/b^?M^f b*b5 



^LT^ <£V^y^ nT^fr^CDi/? nT^* 



fr&b LXfe, #lxik£, a/o tVbg, n^fybX, ^ n^>-5vbg, 
^^LX-hX^^T V-^fDYV—^mtLX^ 7x-^I, 2- 

t: 0 y ' 3 - 1° y iM-x, 4-t'y^bS, 3-fc°y ^v 5 ^/^ 4-t°y 
^=;b-&, 2 - 1° y 5 e^/vs, 4 - 1° y $ 5 - 1° y $ p=./um, 

k°yS/-/^ 2-7UM, 3-7U;i/I, 2-^-;v^, 3 /b-g, 
l-tfn5;H, 2-t°ny/vS, 3-t°ny,vS, l — f^7!JM, 2- 

^yyy/b*, 4-^^^/y/bS, l-tr^v^y/Hi, 3-t°7/y/H, 
4-t°7^/y^£, 2-^-^-^yy/bS, 4-t^t/!);H, 3-^ya-*f- 
yy/bg, 4-^ y*-*f-*sy/u£, 5— r y^-^^yy/bS, 2-f7/!)/v 
4-^77*^^, 5-^ryy/v^, 3-^yf7yy/H, 4-^yf 

t y y 5 — r y y y a<£, 1 , 2 , 3 - h y r >u- 1 -j^m, 

1, 2, 3-MJ7 7*-/b-4-^;bS, 1, 2, 3-^17^-5 — f/b- 

;, 1, 2, 4-h!)7/^-l-^;H, 1, 2, 4-hyry-/b-3- 
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hy^y/l'S, 1, 2, 5-^7^7/^-3-^;!/!, 1 -t7f^S, 2 

-•t-^/H, 2-^yy/vS, 4-^yy;H, i— r^K 

mm-nscR (i) rt* (id fci&vN-c, A^7?^£;h,5tt&S£^ru-ct>^ 



^P^Vx^gl, S/^n^-fc^at, v-^p^v/x^, ^c^^i/Jt, 

#u^7?*?^$it, ^7x.ym, 77^1, \?Vi?yn, \?yi/>m, t°y 

1MB— J&sS (I) fc&V^ R 3 T?^^tl5«^X^^UT^ iV^^P^^ 

tt, l&IB— (ii) ri^tr" -c^^ttss^-jRS; (iv) -e^^tu 



00 jiff, l-Ti?y^/v3E, 2-7^y^;H, l- 



7^f^;H, 3-T-£^-/v£, 1-tfnye^/v 

£, 2 - tf n y 3 - tf n y y y v^/vg, * *v y 

^3£, l-tT^7^=-^S, 2-^7^-/1/1, ^.^f-lffc Kn-1, 2-v 5 7 



p- 1 H-T-^f^- 1 — f/^S.^^f-t Kp- 1 H-T-^tfV- 2 — ' f/V£, 



^^r-y-t Kp - 1 H-7flfy- 3 --f/WS, ^^-y-fc Kp - lH-7tf7- 
4-^/UX, ^tkKn-lH-1, 4-m*f7- 1 — f/Wg, ^IM: 
Kp-IH-1, 4-^T-^t: 0 ^- 2— T/VS, ^^IM: Kp-1H- 1, 4- 
v^T-fe't 0 ^- 5 — T/uS, ^tkKn-lH-1, 4 -S?7i££V- 6 ->f /u 
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S, 2 — ^eAJfr V =aS, 3 -^A*fr V —AS, ^e-a* yyS, 2 

y^AS, — 

5?=as, 3--r y^-y-y y ^-as, 3-f7/y^s, 3-^yf7 

yy-S^AS, rh7kKn-l, 2, 4 -t^ti?7y- A- 3 — f AS, =r 
h9tKo-l, 2, 5-**MK?Ty— A- 3 — fAS, 1, 2, 3-byr 
yy^V-4 — fAS, 1, 2, 4-MJT/9^y-3-^H 1 ff7t K 
o-l, 2, 4-f7^7^;V-3 — ( AS, 1, 2, 5-f7v?7^yy- 
3-^AS, T^tKn^f/U/VS, 8-T1ft^^n [3. 2. 

-3— fAS, 9-Tift*^^p [3. 3. l] j-fy- 3-4 t> 

tl, frtLV^mt LTte, 4-fc°^y^AS, 1- 

t°^y--/-AS, 2 - t°^7 v^A.S, 3 - t°n y i?=AS, 2 -7*1?^= A 

S, 3-7W-/vi, 2-^e-A^y ^;vS, 2 -^;T^A* y -^s^ s ^ 

MIE-^ (II) £38^ R 4 , R 5 , &t*R 8 T?*£;h,5ltftS*'#LT<i>.J: 
l/^7v'/l'I©7^SiLtli, 0Sx.fi£* aKA^AS, T-fe^AS, 7*o ft- 

as, n-y^yAS, -ryy^yAS, /^yAS, -fy^nj^s, tv-^D-f 
as, ^^y-YAS, 2- try vv^A/K— as, -^tV-tas, 4v~^*f- 
y^r as, 3 -try ^=a;&a#=aS, 4 - 1° y ^^a* a^aS, 2 
- tr y 5 ^-a# AfcAS, 4 - tr y * s^a* a*K— as, 5 - tr y 5 v 5 - 

AyjA/1?— AS, t^'v^A^A^— AS, 2 -7 y A^Aztf— AS, 7n/f/V 
S, f/^/t'S, 3 -7^— A;*7A/£— AS, 1 - t°n y A* AjJ?=AS, 2 - 

tTn y A>& AsJ?=AS, 3 - t°n y a# A#-AS, 1 --f 5: yy y a#a#?= 
^S, 2-^5^y*!);^;v#-M, 4 — f $.jf*SV aj&a^-aS, 1-t 0 

7 y y a# a#- as, 3 - tr 7 y y a* a#- as, 4 - tr 7 y y a* ajj?= . 
as, 2-^-^-^y y a#a^=as, 4-^-^rf-y y a#a#=as, 3 -4 
y^iz-yy a#a#^as, 4-^y^-y-yy a*a#=as, 5--ry^- 
^if-yy a*a#=-as, 2-f7y* y a#a^=as, 4-f7/ y a7ja# 
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yj-T^/ V /i/#/ni?=/vaE, s-^y^T/U;^/^/^, l, 2, 3- 

MJT^—/V- 1 -^^/V/J?=/VS, 1, 2, 3 - h]) T y*— )V- 4 — r /V* 

i , 2 , 3 - hV T y* — /v- 5 -4 1 , , 2 , 4 - 
T y*' — /I'— 1 -^^/VJj?=/vS, 1 , 2 , 4 - hV Tv*—^- 3 -4 fls* 
/UjJ?=/v£, 1, 2, 4 — hV T"/—J^— 5 —<i ;v^~jV^, 1 — rhyV 
}) ;\st$=.;V&, 5-fh7 , /!)^«^i, 1. 2, 5-^7^7^ 

/ujfc/i'Jl*— /i"2£, 3-^y V /v^/v^/i'g, 4-^7 1- 

^ k y A* % 2 — < y k y /v^/vg, 3 — r y k y a-* 

W^fr, R 4 , R 5 , SL^R 6 -e^$H6g^^^Tbr% iV^T/V^^v-TJ/V^ 

h ^v-#/V#'-/PS,n-:7 P t2 tf^yj/Utfc^A'S, 7}f *i/j3^7$~/l<m, 

n-y h ^ri/yj/P^— /V*, -fy^b ^tv^/I^—/^, sec-y b =^ i/77 A-^—/!-' 

&\^T ^z/^frib—jv^aiT As-fryTsjv-fo— /v^ t LTtt* 09*.Ji, y*yy> 
^mtDMn-M^ ii) RTf (11) -e^^tb^-fb^^fev^-c, feSM* 
*if\ 2^^±<DS^S^#fti-5^{c^ ^tibtem-xh^teox^xh 

tVl^, n-:/9vVg, -Tyy^S, sec-v^/Vg, tert-y^/VS, n-^i^/U 

8 



- WO 01/58900 PCT/JP01/00816 

y^^-^rv-s, ^y^v;r^^©y y— /M-^g, r^ys, y^vKT 

7*n fcVKT? yg, v'^D7*f;l'7^X J ^o^yW^l, ->^n^ 
*i/A'T$S&, *J * f-AsT 5 J i?xf/i/7^I, 7=y;s, t°y^v 
7 5/1, ^^vVVT^yg, ^y^7^7S, 7tW$/I, by 7 
;V^n7tf^7 5/I, tert-;/ h^V*/u#=A'75 7S, ^y^t^fv'jj 

y'^y^K, >fy7*f U/i/S, /^i/y/^, -fy^i/y^, i^^a^/vs, 7 

v'TJ/W^— /l^S, sec-y f^r->7J/V^— /VS, tert-y h ^ n- 
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^nvy^=. /vJE x * $^7sjVfc=.)V^;, ^■*?^x/Uijs^ l ns&, n-l/oz-SV^A-jft 

fcT y vvM ^/uS, 7/1-7 y /vm, h y 7 ^ ^^©7 7^^^!, — 

yi^w^ys, if^fW^/i, n-^nzK^rW^yX, ^fy/o# 
^W^If07;V2^$;l N ^l/^^v^^W £>ft-5 0 

« 

*»W©IWB-JRS: (I) Xtf (II) -C*$^5{b##JWi % MSfcfSUTau 

# £ L < Bissau icfF^ £ ft 5 & }c WM- x u fcaw> £>aa 

*«wo«riB-jRS: en s.t* (id t?*$n<5ft-g*©a[, #*l<h:3is3 

3y{b7K*m, tttt, flllft, P^©«^ fesv^ttffift, m, fty 

y/^, twvi, ^w.^sfe, y^^i?, ^3.7$, =^ysfe, 

«», y^=*», jlr, y>*/n&, -fe^s/^ifc, yvi/^^, =? 

yy^m, ^y^^n, ^f7!)^, y^x#^$?, -wrfr&t, yy^7 

7ywst y--r^, p-h/^^/u^^gg, na^g, t°y y yg&, rs^tr 
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« 

*mw<Dmz-$i#: (i) (id x^^ii^it^w, ^$m*^-r% 
*3swowib-jk^: m xt* (id -eTF&tizib&mxnzom^ %m$k 

(1) 1 - [2- ( 4 - U vvv) ^iV\ -4- h y 7;vtu^f/i/-lH-^ 

[4, 5-c] 3v y >- 

(2) 2-7rc=yV- 1 - [2- ( 4 - fc°-< y VVV) ^/V] -4- h V 7 /V^U ^ 

f-fls- ih-^t [4, 5-c]^r/y^ 

(3) 8-^nn-2-^cc=/V-l- [2- (4-f^y^/V) :r.^yU] -4- h 
U7^P^f^-lH-'f^/ [4, 5-c]^yy> 

(4) 8-^;l^-2-7i-/V- 1 - [2- ( 4 - fcT^ y ^/V) ^/V] - 4- J> 
!)7;Vtn^f/V-lH-^f^y [4, 5-c] ^r/yy 

(5) 8-> h*'>-2-:7:*=/U- 1- [2- (4-t°^y vW) ai^/H -4- 

hy 7/^n^f;v-iH- r [4, 5-c] 

(6) 1 - [ 2 - ( 4 - fc'^y vvV) ^5VV] -2, 4 - h y 7;V^C^ 5vV- 1 

h— [4, 5-c] ^yyy 

(7) n^V^/V- 1 - [2- (4- t°^y -4 - h ]} 7 ;V 
to^f/U-lH-'f^y [4, 5-c] dr7!iy 

(8) 2 - p^dr *>7U- 1 - [ 2 - ( 4 - t*^ y vvV) ^/W] - 4 - MJ 7 JV 
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to/f/l^-lH-f^/ [4, 5-c]=ar/y>- 

(9) 2 -tert-^/V- 1 - [2- ^/l/] - 4 - MJ :7/M" 
n>f/V-lH-^;^ [4, 5-c] 

(10) 2- (4-^^7^-/U) -1- [2- (4-fc^y^) Ji^/V] -4 

- h y 1H — (5.<?y [4, 5-c] ^r/y^ 

(11) 2- (4-7* h^v^^/V) -1- [2- ( 4 - fc°^ y i?A>) ^7- As] ~ 
4-fU7/l'tn^f;V-lH-^?^ [4, 5-c] ^!Jy 

(12) 2- (4-7;Vto7i=;P) -1- [2- (4-^!)^) ^5vi-] - 
4-bJ)7;^n^f^-lH->f [4, 5-c] *;yy 

(13) i - [2- i^/v) ai^/v] -4 - h y TVV^n^/V- 2 - (4 
-MJ7/wto^f;U7x=;v) - l H--f 5 ^/ [4, 5-c] 3V y :/ 

(14) 2- (4-3-K7x-/U) -1- [2- (4-fc'^y v^/V) a^V] -4 
-h^/^n^f/WlH-^^/ [4, 5-c]^yy^ 

(15) 1- [2- (4-t"-<y^/V) cx.fvW] -2- (2-t'ny/V) - 4 - MJ 
7;i/tn^f;v-lH-^;^ [4, 5-c] ^;!Jy 

(16) 2- (2-lH-^^/];;v) -l- [2- (4-txy^v) ^5vV] 

- 4 - M) 7;l/tn ^ f ;V- 1 H-^ $ [4, 5-c] * J ]} V 

(17) 1- [2- (4-f^^^) ^9vV] -2- (2-^Ti/y/l') -4-h 
!)7;^o^f^-lH-^^/ [4, 5-c] 

(is) i - [ 2 - ( 4 - tr^ y v» a^/v] - 2 - ( 2 -^-/v) - 4 - h y 

7/Wtn^f;V-lH-^^^ [4, 5-c] !)y 

(19) 2- (5-7^-2-^-/^) -1- [2- (4-t°-<y^) ^^-/u] 
-4- h y ^yi^j-n^/U- 1H — f [4, 5-c] ^7!jy 

(20) 2- (3-7 5VV- 2-^-/1") -1- [2- ( 4 - y v'/U) 

-4- h y ^/^n^^u- ih — f^;/ [4, 5-c] ^yyy 

(21) 2- (2-7U^) -1- [2- ( 4 - tT-< y vvV) ^3VV] -4-b!)7 

;Vtn^f^-lH-^?^/ [4, 5-c]^yyv 
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(22) 7-^dd-2-7x =./V- l - [2- ( 4 - fc°^ <J vVv) -"4- 
f!J7;Vtn^f;V-lH-^^/ [4, 5 - c ] df- y U > 

(23) [2- (4-tV<y $W ^/i/] -2- (2-t°n!J/V) 
-4- h!) 7^n^^7V—lH— C^^V [4, 5-c] =¥/y7 

(24) 7-^oo- 1 - [2- ( 4 - y v 5 /^ :c?7U] -2- (2-f7/!/ 
/V) -4- MJ [4, 5-c] ^; y y 

(25) 7-^PC2-2- (2-lH-^f5^^y^) -1- [2- (4-f^IJv 5 
/!/) rc^/V] -4-MJ7/^n^f;l/-lH-^f^/ [4, 5-c] ^7!) 

(26) 7-^cn-2- (2-7!);V) -1- [2- (4 - y -7/V) :x^/l/| 
-4-M)7/^n^f;WlH-^^y [4, 5-c] ^97 

(27) 7-^0 0-1- [2- ( 4 - y vvk) ^/i7] -2- (2-^~/l/) 
-4- h!J 7/Vtn^f^-lH- 4%?*/ [4, 5-c] Jf7!)7 

(28) 7-^00-2-^0^7^-1- [2- (4-f^U^/V) ^^/v] 
-4- Mj7/Vto^f/V-lH-^ [4, 5-c] JI7 

(29) 7-^0 0-2-i^o^^v-A'- 1 - [2- ( 4 - fc^ y vvlT) cn^vi/J 
- 4 - f i; 7/^n ^ f ;U- 1 H-^f ^ [4, 5-c] =¥7!) 7 

(30) 7 -7/I^d- 2 -y*.—;v- 1 - [2- U-fc^DvvV) ^fv!/] -4 
-f!)7/UtP^f;V-lH-^^/ [4, 5-c] ^/yv 

(31) 7-7/M"D- l - [2- ( 4 - fc°^< y v?/U) ^^;v] -2- (2-t°oy 
;V) -4- hy 7/M-ny^-/l/- lH-^f 5! #9 [4, 5-c] ^f/!J7 

(32) 7 -7/M~o- 1 - [2- (4-tVy^u) 3i^/V] -2- (2-f77* 
y/u) -4-Fy7;vtn^f;U-lH-f^V [4, 5-c] ^7U7 

(33) 7-7/^o-2- (2-lH-Y5y7l^) -1- [2- (.4-fc°^y 

rc^/u] -4-MJ7/l'tD^f;V-lH-^$^y* [4, 5-c] * J 

y >• 

(34) 7-7/^o-2- (2-7y/lx) -1- [2- ( 4 - t?-< y ^/L-) ^/U] 

13 



WO 01/58900 PCT/JP01/00816 

-4-hy7;UtP^f^-lH-^^/ [4, 5-c]=3r/yy 

(35) 7-y;v$rv- i - [2- ( 4 - fcV< y ^.^vi/] -2- (2-^= 

/V) -4-H7;Vto^f^-lH-^^/ [4, 5-c] ^/Py 

(36) 2-i/fU ^V^-tV- 7 - 7As$-u - 1 - [ 2 - ( 4 - t 0 ^ ]) S?AO ^)V\ 
-4-f!)7;^0^f;l/-lH- f 5 ^V* [4, 5-c] ^r/!Jy 

(37) 2 - i/# xx ^ 7 - y;V^~n - 1 - [ 2 - ( 4 - fcV< y vVV) ct^/v] 

-4-MJ7/^o^f^-iH-'f5^/ [4, 5-c] ^yj)y 

(38) 7-^f^-2-7i=/V-l- [2- (4-tf"*ysW ^^/V] -4- 
hy7/^o^f;V-lH — [4, 5-c] ^/!iy 

(39) 7-7*^-1- [2- (4-fcV*y$?/V) ac^/V] -2 - (2-t°u])jV) 
-4-M)7/^P^f;v-lH-^^y [4, 5-c] ^/!)y 

(40) 7-7*^-1- [2- ( 4 - trx y vVp) ^^/u] -2- (2-f7y*jJ 

/P) -4-f!l7/^o^f/U-lH-^^y [4, 5-c] *;y> 

(41) 2- (2- 1H--T 5^Vyyl^) - 7 -p»77W- 1 - [2 - (4-t°^y> ? 

/v) ac^] -4-h!)7;i'to^f;i'-lH-^5^ [4, 5-c] ^/y 

(42) 2- (2-7iJ/l/) -7-^^/V-l- [2- (4-f^y^/V) sc^vl/] 
-4-M)7/^D^f;V-lH-f^/ [4, 5-c] 3V y V 

(43) 7-7*5vV-l - [2- ct^] -2 - (2-^=/U) 
-4- h y 1H— f [4, 5-c] 

(44) 2 - P ^ 7-7* 1 - [ 2 - ( 4 - fc°-< y vW) ^5vV] 
-4-MJ7/^n^f;i/-lH-^f^/ [4, 5-c] * J y ^ 

(45) 2 -v-^ n^drvvV- 7-7*5^- 1 - [2- ( 4 - y i^/U) ^5vV] 
-4-^)7;^^^-^-^^/ [4, 5-c] ^r/y^ 

(46) 6-7*^-2-7^^/^-1- [2- ( 4 - tT^ y vvv) -4- 

MJ7;vtn^f/v-lH — f^^U, 5-c]=¥/y^ 

(47) 6-7*^-1- [2- ( 4 - y S?^) 3^/U] -2- ( 2 - f □ y /V-) 
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-4- 7^tn^f;V-lH — f S^V [4, 5-c] 

(48) 6-^^-1- [2- ( 4 - feT-* JJ S?AO 3i ^/u] -2- (2-^T^y 
,p) -4-MJ7MD^f;U-lH-^5^/ [4, 5-c] 3V y ^ 

(49) 2- (2-1H— f ^^)/y/V) [2- (4-t°^y>> 
,V) zc*f-j^\ -4-M)7;V^n^f^-lH — f^V [4, 5-c] =¥7 y 

(50) 2- (2-7!)^) -6-7^-1- [2- (4-t 0 -<y^) ^?VU] 
-4-MJ7/l/tP^f;l<-lH- fS^V [4, 5-c] ^yyy 

(51) 6-^9VV-1- [2- (4-t°^y> ? ^) a^/U] -2- (2 -^=^=./U) 
-4-MJ7;^D^f;i'-lH-^^y [4, 5-c] 

(52) 2-*y? n^y^;V- 6 - * 1 - [ 2 - ( 4 - 1 0 ^ y =^f-;V\ 
-4- by 7;Utn^f-;l/-lH— f5^V [4, 5-c] ^r/yy 

(53) 2->'^n^3r^ / v-6-p{^-l- [2- (4-t°^y^/U) o^/V] 
-4-M)7/VtD^f/V-lH-^^/ [4, 5-c]=^/yy 

(54) 7-7 F^-/-2-7i-;V-l- [2- (4-fc°-<yvvV) ^^] -4 

-by 1 h— r 5^3/ [4, 5- c] y v 

(55) 2-7^^/^-1- [2— ( 4 - y i?/V) -4, 7-^h!)7 
;l/tn^f;l/-lH-^^/ [4, 5- c ] ^7 U V 

(56) 2-7i=;V-l - [2- (1 -t 0 ^ 7^^-/1') -4 

-by y;U^X2^f-;u-lH—f [4, 5-c} ^;!)y 

(57) 7-^ an- 1 - [2- -2- (2-h°ny 
/v) -4- b y 7;vtn^^- 1H--T Kfyf [4, 5-c] ^7!Jy 

(58) 7-^nn-l- [2- (1-^7^=^) =t^-/U] -2- (2-f7/ 
JJ/U) -4-Mi7/Ui-n^f;U-lH-^^y [4, 5-c] ^f;!)y 

(59) 7-^nn-2- (2-1H — f^/y/V) -1- [2- (l-f^v 5 

^5vW] -4-MJ7/Vto^f^-lH-^5^ [4, 5-c] *J 
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(60) 7 p n - 2 - (2-7!);>) -1- [ 2 - (1- fcV*9 ^fV\ 
-4-hV 7^D^f/V-lH- I'S^y* [4, 5-c] ^/!Jy 

(61) 7-^do-1- [2- ( 1 - t°^7 v?-/V) -2- (2-^^ 
, V ) -4- MJ ^/^n^^W- 1H-^ [4, 5-c] 3V V V 

(62) 7-^no-2-^ xf<l/*f-;V- 1 - [ 2 - ( 1 - it—su) cx^vi/J 
-4- Ml 7^to^f/V-lH- [4, 5-c] =¥7!;^ 

(63) 7-^an-2-^n '^vvV- 1 - [ 2 - ( 1 - fcf^y i/-/V) 
-4- 7^n^f/V-lH-/f [4, 5-c] 

(64) 2 -7x= /V- 1 - [2- (1 -f^vwV) ^5vU] - 
4-h!l7Mn^f;WlH-'f^/ [4, 5-c] D > 

(65) 7-37^3-n- 1 - [2- (l-^7^=/V) -2- (2-t°P 
y/V) _4_|.y 7 ^p^^ /l ,_ 1 H-^^^)/ [4, 5-c] ^/y^ 

(66) 7-7/W^-n- 1 - [2- (l-tV?^) -2- (2-^T 

yy/v) -4 - hv y^jm^^/v-in — r [4, 5- c ] ^yyy 

(67) 7-7/^P- 2- (2- 1H — f $^Vy/V) -1- [2- ( 1 - fc°^ 
^n/V) rc^vt/] -4-^)7^5^^-^-^^^ [4, 5-c] * 

y y v 

(68) 7-7y^n-2- (2-^y/W -1- [2- ( 1 - v'-zV) ^ 
/v] -4- by 7;^n^f;>-lH- f 5 ^7 [4, 5-c] 

(69) 7-7^n-l- [2- (1 - V^yV—fr) ^/v] -2- (2-^n 
~/V) -4-fy7;>tpyf/l'-lH-^^y' [4, 5-c] */y> 

(70) -yjvirn - l - [2- ( 1 - t'^^v 5 — AO 

; v] -4 - > y 7Moyf;v- 1 h--t ^ [4, 5-c] 3V y > 

(71) 2-iy^a^drV/W-7-7/V^-n- 1- [2- (1 -t'^yis—jU) zxuf- 
)V\ -4-h!)7/^pyf;l/-lH-^$^ [4, 5-c] * J ]) > 

(72) 7-y^-2-7i-/U-l - [2- (l-tXy^/P) ^5vW] -4 

-fyy/i'^-n^^/i'-iH-^^^y [4, 5-c] ^yy^ 
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(73) 7-^^-1- [2- (l-f^^^-yv) -2- (2-t"ny 
;V) — 4 — h y 7 Ji^^r & "f- JV— 1 H — f 5: [4, 5-c] ^/ y ^ 

(74) 7-^5vl— 1 - [2- (1 - -2- (2-^T^ 
y/V) -4-MJ7;^D^^-lH-Y^^ [4, 5-c] ^r/y^ 

(75) 2- (2-lH-^^/!)/l^) -7-^/1—1- [2- (l-t°-<yv? 
^/V) :r^/V] -4- hy^7>^-P^^-lH--r [4, 5-c] *J 

y v 

(76) 2- (2-7y/V) [2- (l-tV^S*^) 
-4-MJ7;^n^f/i^-lH— f5^/ [4, 5-c] ^/JJy 

(77) 1 -*=f-;V- 1 - [ 2 - ( 1 - t°^^ zc^-)V~\ - 2 - ( 2 -f-x.- 
;V) -4-h!)7;l'tn^f;l'-lH-^^)/ [4, 5-c] =¥7 y > 

(78) 2 7 1 - [ 2 - ( 1 - t°-<y ^=f-)V~\ 
- 4 - h y 7;^n ^ f /v- 1 H--f 5 [4, 5-c] ^7!Jy 

(79) 2 U^isfls- 7 -tf-SU- 1 - [ 2 - ( 1 - t°^<7 v^/V) ^5vKl 
-4-MJ7/^o^f;P-lH-^^^ [4, 5-c] y >- 

(80) 6 -tf-fr- 2 1 - [2- (1 - fc°^7^-A') oz^V] -4 
-M)7/l/tn^f^-lH-^^/ [4, 5-c] =¥yy> 

(81) 6-^^-1- [2- (l-fcXyv^/V) -2- (2-fc"P!) 
/V) -4-M)7;uto^fyv-lH — f ^ [4, 5-c] 

(82) 6-^5vV- 1 - [2- ( 1 - ^)V\ -2- (2-fT)/ 

y,v) -4- y\) y^Jru^^jv- ih — f [4, 5-c] ^yyy 

(83) 2- (2-lH--Y^y!);i^) [2- (l-t^yi? 
-/!✓) ^^/W] -4- h!)7;Vtn^f;l/-lH-^^/ [4, 5 - c ] 3V 

yv 

(84) 2- (2-7!)^) [2- ( 1 - v 5 -^) ^)V\ 

-4- h y 7/^0^^- iH--r s^y* [4, 5-c] ^yyy 

(85) 6-^5^-1- [2- (1 - f^v^/V) :x5vl/) -2- (2-5^- 
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/V) -4-^7/UtP^f/V-lH-^^/[4, 5-c]dryy^ " 

(86) 2 - xi^y^jv- 6 - ^ 1 - [ 2 - ( 1 - 5>=A0 ^fvV] 

-4- MJ7;wtB^f^-iH- r [4, 5-c] ^yyy 

(87) 2 n^^/V- 6 ^/V- 1 - [ 2 - ( 1 - *J=-;V) oi^/u] 
-4-h!)7;Uto^f/V-lH-^^/ [4, 5-c] 

(88) 7-^nn-l - [2- ( 2 -^/Wfr y =/U) ac^vt/] -2-7x^-4 

- MJ7;utn^f;v-lH-^^^ [4, 5-c] 

(89) 7-^nn-l- [2- ( 2 -^/l^ y =/V) rn^vV] -2- (2-fc°ny 
)V) -4-MJ7;l/tD^f;^-lH — f^^y [4, 5-c] 

(90) 7-^nn-l- [2- (2-^/V/fty =• /V) ^^yl^] -2- (2-f7/ 
y/W) -4-h!)7;Vi-n^f;U-lH-^^/ [4, 5-c] =^;!)y 

(91) 7-^ Pn- 2- (2-lH-^^^y;V) -1- [2- (2-^/V^y 
=-;\s) rc^/P] -4-F!)7;^p^^-1H-^$^ [4, 5-c] 3V 

y ^ 

(92) 7-^on-2 - (2-7!)^) -1- [2 - (2 -^r/Utfc y -/V) xfvV] 
-4- f y ^/t^j-ny^A— 1H- f [4, 5-c] 

(93) 7-^nn-l- [2- ( 2 -^/V/J^ y ~/U) :^5vKl -2- (2-^^=- 
/V) -4- h y 77^n^f/v-lH — f^V [4, 5-c] 

(94) 7-^DP-2-^n^7f;l/-l - [2- ( 2 -^-/V/fr y -/V) x.^vl'] 

- 4 - h y 7/^o ^ f 1 H--f 5 [4, 5-c] ^yy^ 

(95) 7-^cp-2-^p^7;1'- 1 - [2- ( 2 -^/V/fr V =-/V) 

- 4 - f y 7/^D ^ f 1 H-^ ^ [4, 5-c] 3r/ ]) V 

(96) 1-yjVOrxi- 1 - [2- (2 -^£/Wfcy ~/V) x^/V] - 2-7x^;l/- 
4-MJ7/Utn^f;l/-lH-^^)/ [4, 5-c] ^!)y 

(97) 7 1 - [2- (2-^&/Hfcy ~/U) :x.fvl/] -2- (2-t°n 

y/p) -4- h y 7;utP^f;v- 1H--T [4, 5-c] 

(98) 7-^7U^)-n- 1 - [2- (2 -^-/V*y =/W) ac^vu] -2- (2-^7 
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■ 

7*y/V) -4- by 7/V;frtzy^vl/-lH-' ( ^7* [4, 5-c] ^yjjy 

(99) 7-7/1/^0-2- (2- 1H— f 5 7*7y/V) -1- [2- (2-^/1/^ 

y-zu) -4-MJ7;vto^f/v-iH-/f^/ [4, 5-c] ^ 

y y > 

(100) 7-7/1^0- 2 - (2-7U/W) -1- [2- (2-^/1^4^-/1/) ocf- 
,p] -4 - MJ7;i/tD^f/W-lH — f 5^7* [4, 5-c] 

(101) 7 -7/V^-n- l - [2 - (2-^*!)-^) x.^vi/J -2- (2-5^ 
-4- h y 7;^n^f;v- 1 f 5:^7 [4, 5-c] 3V y 7 

(102) 2->/^O^y^-/V-7-7/V^-o-l- [2- (2-^e/V*y^/V) 
/V] -4- Ky 7/Vtn^/l'-lH- f ^7 [4, 5-c] ^r/yy 

(103) 2-v^^o^^ri//l/- 7-7/V^-o- 1- [2- ( 2 -^e/l//ft y — /V) :x^- 

/v] - 4 - y y ^/v- 1 h-7 5tV [4, 5 - c ] =3f y y 7 

(104) 7-y^/v-i- [2- (2-^/v^y-/v) ^5Viy] -2-7^-^-4 
- h y 7^^-ny^- ih — r 5 tV [4, 5-c]^yy^ 

(105) 7-y *f-?V- 1 - [2- (2-^E-/V*y-/l/) Ji^/V] -2 - (2-t°ny 
/V) -4-M;7/^n^f;l/-lH-^^/ [4, 5-c] ^f/!Jy 

(106) 7-y ^;V- 1 - [2- (2-^/1/^-/1/) ^c^;l/] -2- (2-f7/ 
y,U) -4- hyy/l/^-ny^ylz-lH— f^^y [4, 5-c] =3r/!)V 

(107) 2- (2- iH-/f 5^yy/i/) -7-y^-i- [2- (2-^/i/^y 

-/v) rc^] -4- f y 7/l/^-ny^/l— ih — f$?y [4, 5-c] =3ry 

y v 

(108) 2 - (2-7y/l/) - 7 -y ^/V- 1 - [ 2 - ( 2 -^/V* y ^/V) :r?vl/| 
-4-hy7/^ny^V-lH— f^yV [4, 5-c] ^f/Py 

(109) 7 - y 5^/1^- 1 - [2- (2-^/l/^y =/l/) ^fvl/] -2 - (2-^c= 

)V) -4- hy 7;vto^f^-iHW [4, 5-c] ^f/!)y 

(110) 2—77 o^< y^/i/- 7 -y 5vi/- 1 - [2 - ( 2-^/i/* y ~/V) :il5v!/J 
-4- MJ7;l/i-n^f;i/-lH-/ f ^7* [4, 5-c] ^r/liy 

19 



WO 01/58900 PCT/JP01/00816 



(111) 7-*^;v- l - [2- ( 2 — =e/u* y =/v) 

-4-M;77^n^5 L /V-lH-^^^y' [4, 5-c] *cJ3V 

(112) 6 1 - [ 2 - (2 -^7V* y =-)V) — 2 -7x=;V- 4 

-hy 7/vto^f;i/-iHW^/ [4, 5-c] ^yy^ 

(113) 6 -} 1 - [ 2 - (2 -^EvUsfc y jc^/V] - 2- (2-t°ny 
-4 - M) 1 H->f 5 ^/ [4, 5-c] ^/y^ 

(114) 6-^^-1- [2- (2-^e/^y^/V) ct^/V] -2 - (2-fjy 
y/V) -4-M)7;^n^f/V-lH-^5^ [4, 5-c] +7!)V 

(115) 2- (2-lH-^5^!J^) - 6 - * 1 - [2- (2-^/W^y 
^)V\ -4-F!)7/l/tn^f;V-lH — f 5 [4, 5-c] 

y * 

(116) 2 - (2-7p;U) - 6 5vV- 1 - [ 2 - (2 -^/Uxfr ]) -)V) ^)V\ 

-4- hy yjv^rx^^-jv- ih-4 ^yy [4, 5-c] 

(117) 6-^5^-1- [2- (2-^/V*cy oi^] -2 - (2-5^- 

/v) -4-^)7;^^^-^-^^/ [4, 5-c] ^yy^ 

(118) 2 - v-^ p^^^vw- 6 - * l - [ 2 - ( 2 y =/V) 

-4- hy 7^p^f^-iH-> f^^V [4, 5-c] ^yyy 

(119) 2 -S/^ n^dp-i/A'— 1 - [2 - (2-^/1^ ]) ^5W] 
-4-hy7/^n^f;l/-lH-{^y [4, 5-c] ^yyy 

(120) 4-^n7c fc°/v- 2 - 7 ^-;V- 1 - [ 2 - (4 - tf^y vW ^5vV] 
-1H — f^^V [4, 5-c] ^r7!Jy 

(121) 4-->^n7 , ntr/v-i- [2- ( 4 - fcV* 5 ^5vU] - 2 - (2- 
fny/V) - lH-^^y [4, 5-c] +7!)y 

(122) 2, 4-^7x^-1- [2- ( 4 - tf^ V *J/V) if;V]-lH-^5 

[4, 5-c] ^yyy 

(123) 4-7x=/V- 1 - [2- (4-^y^V) ^fvW] -2 - (2-t'n!) 

/v) -1H-- T^^y [4, 5-c] ^y!)y 
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(124) 4 - (2-7D/U) - 2 - 7i^~ 1 - [ 2 - ( 4 - fcX JJ i^/V) 

[4, 5-cl*;Vi/ 

(125) 2-7x^/>-l - [2- ( 4 - t"^ U VVV) ^/V] -4 - (2-^— 

/w) -1H-- f?^V [4, 5-c] ^;!Jy 

(126) 4-v-Ty-2-7;n-/V-l- [2- (4-f^y^) ^5^] - 1H 

— [4, 5-c] =3ry yy 

(127) 4 - ^ /V# 7 h - 2-37^/V- 1 - [2- (4-^!)^) ^9vV] - 
lH--{?y/ [4, 5-c] ^r7!)y 

(128) 2-7 =-?V- 1 - [ 2 - ( 4 - tV< y v^) ^)V\ -lH-^^/[4, 

5-c] ^;yy-4-*/vj|?ys 

(129) 2-7i=/V- 1 -[ 2 - (4 - fc'^y SW^^] - 1 H — i S 4 , 

5-c] y >-4-*/^>if 5 .k 

(130) 2-7^^/1^-1- [2- (1 -t°^7^=/V) ^fVV] -4— h !J 7/Vt 

o^f/w-iH-'f^/ [4, 5-c] =^yyy 

(131) 1- [2- (1-^7^/V) -2- (2-toy/V) -4-h 
y7/l/tn^f/U-lH-'f^/ [4, 5-c] ^r/yy 

(132) 2-7^-^-1- [2- ^fvl'] -4-hy7/^d 
^f/V-lH-^f^/ [4, 5-c] dr/yy 

(133) i - [ 2 - ( 3 - y i?;v) - 2- (2-fny/i/) - 4 - h y 

7/Vtn^f/l^-lH-^f^/ [4, 5-c] =3r/y> 

(134) 1- [2- (2-^E/V^y^/l^) 3C^] -2-7^^/1^-4- h y 7/I^t 

a^f/v-iH— f$/y [4, 5-c] =^/yy 

(135) 1- [2- (2-^/Wfry =/V) i^/V] - 2- (2-tTny/U) -4-h 

y7/vto^f/i/-iH-^5^/ [4, 5-c] ^;yy 

(136) 2 -a: h ?7U- 1 - [2 - (2 A?* ]) :c?vl/| - 4 - 
hy7/l'tP^f/l/-lH — f 5^/ [4, 5-c] ^r/yy 

(137) 1- [2- [3. 2. 1 ] ^ ^ y- 3 — ( /V) ^/Kl 
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-2-7x-;v-4-hy7;vi-n^f;v-lH-^^/ [4, 5-c] *J 

y V 

(138) 1 - [2- (8 -Tif n [3. 2. l]^-^^>--3 — (/V) 
-2- (2-fny/l/) -4-MJ7;^o^f;v-lH-^^y [4, 5- 

c] 

(139) 1- -2-7^^/V-4- h!)7/l/tP^f;V-lH 

[4, 5-c] y is 

(140) 1 - (2-7?/ ^fvV) - 2- (2-fc°py/V) - 4 - h y ^ 

— rs^y [4, 5-c] df/y^ 

(141) 1- (2-i^^9 : -/VT5: 7 ^i^V) - 2-7i= /U- 4- h^/l'tn/f 

;v-ih-^?^/ [4, 5-c] Jfyyy 

(142) 1 - ( 2 - 5 7 ^^-/U) - 2- ( 2 - y /V) -4 - h y 
to/f^-lH-^^/ [4, 5-c] 3Vy^ 

(143) 2 -yzr.-?v- i - [ 2 - (3 — t* d y v^/u) ^^/v] - 4 - h y yjvir 

D/f;WlH-^5^/ [4, 5-c] ^r/!Jy 

(144) 1- [2- O-T-^^-^-ZV) :x5VV] -2- (2-t°ny/V) -4-h 
1)7;^/^-^-^^/ [4, 5-c] 3r/y^ 

(145) 6, 7, 8, 9-Th7tKo-2-7x^-l - [2- (4-^^-7 
/V) a^/v] - 4 - f !) 7;Utn / f ;V- 1 H-^ ^7 [4, 5-c] ^7 U 

(146) 6, 7-7fcKn-2-7x=;V-l - [2- (4-tV|^) a^/V] 
-4-h!)7^to/f;V-lH-^^/ [5, 4-d] [b] 

t° y ^ 

(147) 6, 7-^tKn-l- [2- (4-tXy^) o^/V] -2- ( 2 - 1° 
n>J/V) -4-Mi7;Vtn/f;U-lH — f 5 [5, 4-d] S^n^V 

* [b] t-y^v 

(148) 6, 7-^tKo-l- [2- ^/V-] - 2- (2-^ 
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T -4-^)7/^0^^-^-^^)/ [5, 4-d] v^tr-< 

^fi [b] trys^ 

(149) 6, 7-S?fc Kp-2- (2-lH-f^yy;l/) -1- [2- (4-h° 
^<y :*-7VV] -4- MJ ^ 1 H-4 ^ *V [ 5 , 4-d] 



(150) 2- (2-7!J7^) -6, 7-v^fc Kn-1- [2- ( 4 - fc 0 ^ y vW) 
9vv] -4-MJ7/^pyf;U-lH--f 5^/ [5, 4-d] ^n^;^ 

[b] t°Vi?y 

i 

(151) 6, 7-^tKd-l- [2- (4-tXi)^) ^yV] - 2- ( 2 

=c-;V) -4-b!)7;l/tD^f/V-lH— f [5, 4~d] v'^n^V 

* [b] t-yv 5 ^ 

(152) 2->^n^y5vV-6, 7-i?tKo-l - [2- ( 4 - y 

^/w] -4-^)7/^^^-^ — [5, 4-d]v-^n-<^ 

[b] t°yv?y 

(153) 2-i/^P^^ri//V'-6, 7-7tKo-l- [2- ( 4 - fcV< ]) ^ 

-4-H7/Vtn^f^-lH-^^/ [5, 4-d] ispu^Zs? 

[b] t°y^y 

(154) 2-7 3u~)\>- 1 - [ 2 - ( 4 - y m^yv] - 4 - h V 7 /M"n 

^f^-iH--{$^/ [5, 4-d] [3, 2-b] t°y^^ 

(155) 2-7 ^=-/V- l - [2- (4- tf^y *J;V) ai^vv] -4 - h ]) 7 frirn 
^f^-lH-^f^y [4, 5-c] [1, 5li~7^V^^ 

(156) 2 - 7x=;V- 1 - ( 4 - y S?/V) - 4- h y TVl^n p< 1 H- 

>f^y [4, 5-c] y v 

(157) 2 -7^-/V- 1 - [ 3 - (4 - fc°^y *?M 7n fcfyi^] -4~hV 7/\s# 
n^f;V-lH-^5yy [4, 5-c] ^/!)7 

(158) 1 - [ 2 - (n-7f/U7 5 7 ) ^5vV] - 4 - * 2 -7i — 1 H 

[4, 5-c] ^yjjy 
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(159) 1- [2- (^^/KT^y) -4-^f/V-2-7x=^-lH 

-4%?*/ [4, 5-c] 

(160) 4-^^V-2-7i=/V- 1 - [2- (MJ /) 
;V] -lH-^f^^ [4, 5-c] ^r/y^ 

(161) ^<Vi?/U N- [2- (4-^f;>-2-7x=;V-lH- f 5 ^/ [4, 
5 - c ] ^ 7 y Is- 1 #/W<?y - h 

(162) N- [2- (4-^f^-2-7i^-lH-> f $ ^ [4, 5-c] 
yily-1 — f /V) ^^] T-fe hT $ K 

(163) N-y^-/V-N , -[2-(4-y 5vP- 2-7i=;V- lH-^T ^^[4, 
5-c] y V- 1 — f/U) rcfvl/J ^!7^T 

(164) N- [2- (4 - ^ f ;V- 2 - 7x=/V- 1 H-'f $ ^/ [4, 5-c] * 
7!Jy-l — <f /V) ^5vv] y ZlsxAsfczsT S K 

(165) N- [2- (4-^f^-2-7x=^-lH-^5^/ [4, 5-c] * 

(166) 1- (2-#T — &S*-?-A') -4-^^-2-7x=/V-lH-^^ 

y [4, 5-c] *y v is 

(167) 2-y^/VT^y-N- [2- (2-^^-71^-4- by 7/VtP^f/V- 
1H-^^/ [4, 5-c] 3V y ^-1—f/V) ai^/U] T±hT5. K 

(168) 2-y^7VT5:/-N- [2- [2- (2-tTny/lO -4-M)7;Utn 
^f;V-lH-^^^ [4, 5-c] dryyv-1— r/W] ^^] T-fehT 
5 K 

(169) 2-^W5 7-N- [2- (2-7x^-4- h y 7^XX^f-A^ 

[4, 5-c] *yy>-i— f/v) ^fvv] r*hr$K 

(no) 2-^t;w7 5 y-N- [2- [2- (2-tfpy/V) ~4-bVy/V^ 

n^f^-lH-f^y [4, 5-c] ^5VV] T-feh 

7 5 K 

(171) 2 -T 5 y-N- [2- (2-^^-/1—4- F!)7^tn^f;l/-1H- 
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(172) 2-T 5: y-N- [2- [2- (2 ))/),) -4-f!J7;^o^f;v 

-1H-' r [4, 5-c] .^y — y^] r* k 

(173) 1 -T-fe^/W-4- [2- (2-7^-/1^-4- h JJ ^/V^n;* 1 H 

-4 [4, 5-c] y ^-i-^r/v) oc^/v] t^ys^ 

(174) 1 - [ 2 - (1 -^^/l— 4 - !J $W — 2 "~!7i 4 

-M)7;>tn^f;i'-iH-^^y ? [4, 5- c ] ^yyy 

(175) 7-^nn-2 - (2-t Kn^iX^^^ylx) - l - [2- (4-t°^y i? 
=c^Ar\ -4-M;7;^n^f;v-lH-y$^ [4, 5-c] ^-y D 

y 

(176) 7-^nn-2 - (2-y ^i/7i=;V) - 1 - [2 - (4- f^y 

^5viy] -4- hy 7/^n^f^-iH — [4, 5-c] y>- 

(177) 7-^np-2- (3-t Ko^'77x=;V) -1- [2- (4-fc°-<y v> 
/V) m^Vv] -4- h y 7/1/tn^ lH--f [4, 5-c] ^r/y 

(178) 7-^ no- 2- (3-y h^r^7^-/U-) -1- [2- ( 4 - fcf^ y vyU) 
^fvP] -4-MJ7;Vto^f^-lH-y?^ [4, 5-c] ^7!Jy 

(179) 7-ynn-2 - (4-t Kn^iy^^n^) - l - [2- 

yw) 3.^/u] -4- hy 7;vtn^f;v- lH-y^^/ [4, 5-c] ^y y 

(180) 7-^nn-2 - (4-y h^v-7^^V) - 1 - [2 - (4-f^y *?JV) 

^ziyi - 4 - mj ^ f /i/- 1 H-^f ^7 [4, 5-c] ^yy^ 

(181) 2- (2-t KpJfy7x^;V) -y-^^-l- [ 2 _ (4-t°^<y i? 
)V) cx^/k) -4-MJ7;Utn^f^-lH — ( $ ^y* [4, 5-c] ^y y 

(182) 2- (2-y hdfv'^^-yl-) -7-y^vU-l- [2- ( 4 - 1°-< y v>/V) 
^5vU] - 4 - M) 7/^n ^ f ;V- 1 H-'f ^ ^/ [4, 5-c] ^yy^ 
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(183) 2- O-kKn^i^) - 7-**?;V- 1 - [2- 

/V) o^/V] -4 - h y 1H--T [4, 5-c] ^7!) 

(184) 2- (3-^ h^yy^=-;^) -i \- [2- (4-t°^y^) 

^^/U] -4- by 1H— f [4, 5-c] ^r/y^ 

(185) 2- (4-t KP^f^7xr:;l/) - [2- (4-fc 0 ^y v> 

/v) oi^/v] -4- hv [4, 5-c] =^/y 

(186) 2- (4-^ 1>^^7^-/U) - 7-?i^;U- 1 - [2 - (4-fc^y i?j\>) 
m^/v] -4-fy7^tn^f;WlH-^^/ [4, 5-c] ^7 y ^ 

^P^OMIB-^ (I) (ID T^^Sfr^ftlH-^^/tfy v> 

T^M^f&fc^-Ctf, -fflbLX. mm-^ (I) T-^£ft5<(bi^tf>S5{ 
5£#y£j|fti$(c|E*cL-CV^#, c©^}cffr|E-^ (II) i?*$tL3te-^<D 

^0J{k^#l(D^-^Mit7J&«ir LXn, &mW- 3-206078 
X hy^Yny (Tetrahedron) , 5 It, 5 8 1 31 (1 9 9 5^) 
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(K) (X) 



/v^S, XttS^S^r^Urt <fc^7 y R 1 , R 3 , k, RtfA 

2 0 0°C©F*lT-a£-f -S^tcj; D % (VI) <Z>{b^£#5 £ £ a*t? 

X^lcfc^Tfi* — (VII) -C^^ixST^^i— fl£5£ (VI) (D\Y&mb 

TO^^r^ia^ (vin) oft^^:i^i5 0 

Xg3fc*3V>Tfi, (VIII) (D4k&®*m i %m^ibti5Wttfe. W*. 

IS4 tfc^-ctt, — JKS; (ix) ©fls£4fe£*©—JRa; (xi) , (xn) , (xm) 

Xti (XIV) : 
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R 1 C (OR) 3 (XI) 
R'COX (XII) 
(R^O) 2 0 (XIII). 
R^OzH (XIV) 



(5£4\ RM&MT**/um&mU Xtt^n^Ii^P^U R'ttfu^lBJm 

1, 2-^ooi^, 7h7tKn77'>' 1 T± h=- h 1) fr, 
(XV) : 

R'CHO (XV) 
^<D#^ET> T-fe h- 1, 4-i?**-fry, 7h7tFn77V, 

#35§IHb^©#:i©»£;frifc£ LTfi, ^MBS6 0- 1 2 3 4 8 8 -§-^*ftl£ 

iB^$^^TV^5^^fefcJ:^?^J*t•*5^t©— (XVI) : 




(XVI) 
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1rZ)^bfc£<9, ifc<D-®& (XVII) : 



(^f, r 1 , r 3 , k, Rx?Am\zMfttmMm%m~r 0 ) 

jfcv^-r?, (xvii) <D4k&y>>&, *st; h y^f;^7Vi*t, i , 8 

-i^TiflfV^c [5. 4. 0] - 7 - ^<Z)#fiTs N, N-^;*^7V 
jJn/VAT^K, 7f7tKD77>, 1, 4-^^rif>', 1, 

^R 7 ^^^^^:g#^bi^fc^^ffiv^r N m-(DM5t^<^^^^i- 

Sri^ftS^-lSS (XVIII) : 




(xvn) 



29 



WO 01/58900 



PCT/JP01/00816 



R 3 -(CH2) k R 




N' xi (xvm) 

r 1 , r 3 , k, RTfAmm&tmMm*mir 0 ) 
^v-Tys-efesMis-^ (i) (Dtt>&®*, mm, &fc*mwi, mm, mm 

£9, R 2 ^^/w^^/^xtt7j/w^^i/^-efe-5tfrlB-^ (i) (Dit-hm 

m&iz-&\,^xm&-fz (ch 2 ) k mK^L^mm^±KT^ j 4 m 

<P, R 3 AmfcmZtltcT ^ y &$m-tZ> (CH 2 ) k SKH£"8- L&V^ 
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* 



hyyfrx-v&wt, p-hj^y^/^ym, *?wt, apneas, tst tttt, # 



7k*<b^WSPSJE&tts ^7^^A^i, y^-^-^vW, /^WVXf 

3S«Eaft©iaT?, 3?j±/5> b 2 o opa (D7K»£E-e^T 5 r £ SWT?* <5„ 



:Af*^SrSJt&^*Sii:fJ:«J:D, WIB-^^ (I) "K R 3 ^ 



KJ&ttN, N-i?^f/^/l/A7^ K, ^ffc^ f^y, 7f7tKD77y 
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*5-jv, muffin, hV'?A'*uffigim*to, mt^yyrj m Sft^nrtf 

^**/Ti — h, 1 H-tf^y— /v— 1 -^/v-xjf^f-^ 5?^, WctZ^/^jv-fc 

p p £Sfc^< ^ ^/v £ £ , ^ ^ 1/ ^, h l/m <D^g£co#£TX 

0 O'CoW -C*KJS£-£ 5 > MIE— (I) «K R^T/i^^^/v 

-fb-a-fe, fe^V^R 3 ^^--^ (CH 2 ) k giCig^LfcV^*l^±fcT^3* 

i/ * /v ^^/^Xll^ ^ i?/^* v- * /V # & S&S tit ^Tf 3 1ffiQi$£. 

&5v^r 3 ;«^i-5 (ch 2 ) y mz.&£tvte^mm*±K^vj t ;T 

^•Mb-S^S^ *y*^-jvT%is, ^y^r^yWir^ 

K^-r-5r 9, SiriB— iRS; (I) tf>, R 3 ^if7$/I±i:7^7M 
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^m^&m^mm&^^^xmmi-^ (ch 2 ) k &K.&&L%^&.mm*±\cT 

idS-et5o fcSV^Wu 7^/W^ K*!)^^^i/^ N, N-^^yv^/v 
ATSK, ^^^^/u*^^K*©^©#fiETXtt*#&Tlc % 0°C^2 



o o 




(XXIV) 



I@ 6 ^V^Tte, — JR* (XIX) ©ffrg*4&&= rn^VSr/BV^ N, N- 
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i (9 % (xx) <»\Y&m?tmz> r ^ 5 0 

xa7(cl*5VNTW:, — J&it (XX) ©{fc^tri:, &<D-j&5£ (XXV) X\$ (Wfl) : 

R'COX (XXV) 
(R'CO) z O (XXVI) 

(XXI) k&X%Z a 
TM7<DW\<Djffek\,X, Vt<D-®& (XXVII) : 

R 7 C0 2 H (XXVII) 

xi-im^mm^mKmm ltc^l (xx) oit^t, h y ^,ut 5 ^, 
^*y !7^©ms<^£Tfc^ft##£i^ m^^^y, 1, 2-$^ 

y/K ^v-i/^, h^^mnmrntp, o^ib^m^mmum^mxR^-r^ 

i<b(Cj;t9, (XXI) C0^^^#S^ir^r^S o 

^--/v, ^OB^lf/V, ^btv^D^/v, 1, 1' -jbjv 

— JKS; (XXI) ofls-g-4fc©3£K:9J©IS3i*fei: Itli, Ig8 icjoV^T, — jR^C 
(xxii) x?jk£tiz>4k'&!&)$: s — ^ (xxv) , (xxvi) *>3i^f± (xxvn) t?^ 
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^nni^y, N, N-^fMM7$ K, x fc Kn 77 V, h 

2 o o'CoMTRiS $*t# fetus -jRS: (xxni) ^$*u-5<fkg-4&«r, igi 
t\ — ^ (xxiv) -T?^$tu§^#i^tfl^Ufc^}c, liioxttiiKis 

*fK, f h7kKo75y, T-feh-MJ/v, h/Ua;j^4$©jgjRiji % JftH^ h 
y!7^, ^#y?is *y>>A tert-T'h^K, jMMk'r h V 9 A*<Dm3& 

(DftfeT, o °c^b^©M^<DM-esj^-r5 n t \c ± •? , -jjgs: (xxi) <£> 

igi 2fc*5v^TW\ — ^(xxi) (D{k&m&, 4—i?*?-frT$s t°y 

#?©:£g©#3ET\ N, N-^fM/VA7> F, f F7kFo77^, T-fe 
jRS: (V) <D-fk^feSr#5iiiST?#S 0 

(vii) , (xvi) , (xviii) ~ (xxiv) TO^tuS-fb^fi, -gB&fctfb<a^-?& 

5„ #!lxJ^ Journal of Medicinal Chemistry, 4 0t 1 7 7 91 (1 9 9 7 
¥) , ^^Tj/U- • 77-7v'a w T^*;V • zflsT-f (Chemical Pharmaceutical 
Bulletin) , 2 4#, 4 3 11 (1 9 7 6#) , ^V-fei/^ (Synthesis) , 5 0 
51 ( 1 9 8 0#) , if • v^— 7VU- • ir-Zf • tf"— :/ ^ •^r^F!J- (The 
Journal of Organic Chemistry) , 5 0i, 1 24 61 (1 9 8 5f) , v?^ — 
^/u • 3rzf • ^-T PN^Uy^ - ^^^hy — (Journal of Heterocyclic 
Chemistry), 2 1f, 1 3 4 5 H ( 1 9 8 4 ¥) ^l-M^ £ tuTfe 5 „ 
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5 -J^S, $$, *&, SfcjfiL& IfaliL^tt^ a y ^ , #ais*3Stt^l 

hub— jrss; (i)xu (ii) -c**jx5*fa4 1 h— r $ *vt°y ^^fi£#\ 

«. gp»^j(^otfc mum (mm, b-^>=. h-/u, h 
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WfLtt, M%J&AO&&> LT, gPK-^-CO. 1-1 0 0 Omg ggk 

^iPfi-^TO. 0 1-50 Omgg^^l 0 lmXttWMK&ttX&li-'tZZ.k 

^(D^mfi^tl^tl^OM^^'to Ph : 7x^/H, Boc : tert-T'b^v' 
^7/U^ s -/vS, Me : ^ ^vl^S, Et : ^fvl'So 

#3f0!ll 

2' — T $ 7 - 4 ' -^nn-2-^fn7th7xyy 
7-^ud-2H-3, 1 — <^y^-^r-y-v ? >- 2, 4-lH-^14. 

o^^yi5. 7 ml Mx.T 4 0°C-e 2 4 B#W#Ufc 0 h n ^ 

^^8mi SriiiptT3E{-4 orx*2 4 Wii^Ufc KS£*f % 

1 0 %|£Sfc£;&D;tT p H 5 tilt, ^zc^vloi— x/u£#nxT^Mi£ii*U 
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n— y/^y (1 : 1) »|H^^^7A^v^77^1? 

m^^tvjyyttt'/u^—^juomMfrbWtik&Lx, w&i 31-13 

5c^ffft C 8 H 7 C 1 N 2 0 3 
MWt C, 44.77; H, 3.29; N, 13.05 
H@Hf C, 44.73; H, 3.27; N, 12.99 

1 (DfimKfti^ X s ###!J 2-4 (Dit-B-m^mtco 

###12 

M 117-118 °C 
7C3f?##Hi: C 8 H,FN 2 0 3 

aiTlt C, 48.49; H, 3.56; N, 14.14 

H$fc#[ C, 48.71; H, 3.68; N, 14.20 

2' -T?y-4' -^f/V-2--bn7th7x7y 

!kj& 9 6~9 7t: 
5cKf^*f«[ C 9 H 10 N 2 O 3 

Site C, 55.67 ; H, 5.19; N, 14.43 

HH C, 55.69; H, 5.04; N, 14.42 
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2' -T5/-3' -^f/V-2--fP7th7xyy 

IL& ioo~ioi°c 

5c^WIS C 9 H 10 N 2 O 3 
3M[ C, 55.67 ; H, 5.19; N, 14.43 
IRI C, 55.67 ; H, 5.07; N, 14.43 



2' -7^;-2-=Fn7tF7x/y7. 6 5 g © Wloii/ 5 0ml MMffi. 

K y h V 7^;a-nSrat*fcM& 6 ml £«TMT U M.-e 3 0 ^IfflflB^ bfc D B. 

LT 1 0 . .7 g 

NMR^^^ f/V 8 (CDClj) ppm : 5. 96 (2H, s) , 7. 36 (1H, t, J=8Hz) , 7. 68 (1H, d, J=8 
Hz) , 7. 79 (1H, t, J=8Hz) , 8. 80 (1H, d, J=8Hz) , 12. 14 (1H, brs) 
I Y;V v (KBr)cm -1 : 1734, 1680 

v**^ hfrm/z : 276(fcf) 



#%#J 6 

2' - Hy^/^^y) -2--fn7tf7xyy 

2-7xx;U-4H-3, 1 — <W^-^rf" i/y- 4 5 . 7 2g, ^» 
^yr>^4. 96g, xFpy^>2. lml Mv ? yf^^^* ;3 f-v' K2 9 ml 

<Dm&ys&, ISf3«#Ufc, »£«Sr*«fk:atr, M^^^P^Lfc 
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7k^:^^^T?Jii^#bT, 5. 9 4 g ©^-fe^ H £#fc„ 
NMR7^^ b 5 (CDC1 3 ) ppm : 6. 00 (2H, s) , 7. 21 (1H, t, J=7Hz) , 
7. 54 (2H, t, J=7Hz) , 7. 59 (2H, t, J=8Hz) , 7. 75 (1H, t, J=8Hz) , 8. 05 (2H, d, J=7Hz) , 
9. 09 (1H, d, J=8Hz) , 12. 08 (1H, brs) 

I R*;<? h/ls v (KBr)cnf 1 : 3312, 1692, 1668, 1590, 1306 
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##04 






7 




o 

Q» 

CF 3 


NMR 5 (CDCI 3 )ppnK2.32(3H.s),5.48(1 H. 

brs),6.81 (1 H,d, J=8Hz),7.35(1 H.dd, J=8,2Hz) ,7.7 

3(1H,d,J=2Hz) 

IR Z/(KBr) cm H :3352,1738 

MS m/z:289(M + -1) 


8 




0 

NHCOCF3 


2feHfefg^(AcOEtHs<r-Pr 2 0) 

mp, 152-153 C 

5cS#*HS C 10 H 6 CIF 3 N 2 O 4 
SUfil C, 38.67; H, 1.95; N, 9.02 
HS&fit C. 38.84; H, 1.97; N, 8.98 


9 




O 

NHCOCF3 


ajScfe#*SCso-Pr t O) 

mp, 129-130 C 

7C^##rH C 10 H 6 F 4 N 2 0 4 
SUM C, 40.83; H, 2.06; N, 9.52 
Hi!® C, 40.79; H f 2.10; N, 9.58 


10 


r 


O 

NHCOCF3 


&Sfe3Siii(AcOEt-iso-Pr 2 0) 
mp, 161-162 C 
TC^^flffil C 11 H 9 F 3 N 2 0 4 
Slfflii C, 45.53; H, 3.13; N, 9.65 
C, 45.53; H, 3.05; N, 9.77 


11 


Me 


O 

jl^N0 2 
NHCOCF3 


tSfelSiiKAcO Et-iso-Pr 2 0) 

mp, 131.5-133°C 

7C^>#f<g C, , H 9 F 3 N 2 0 4 
Slifii C, 45.53; H. 3.13; N. 9.65 
HM C, 45.55; H, 3.07; N, 9.61 


12 




WCO — <3 


^fef£JI(AcOE1Hso-Pr 2 0) 

mp, 1 39.5-1 40.5°C 

7C^##HiI C 12 H 12 N 2 0 4 
SESiHg C, 58.06; H, 4.87; N, 1 1 .29 
Hifcfil C, 57.99; H f 4.89; N, 1 1 .32 


13 


0 

oC 


^ — ^ 


Mfittf-ttfi(MeOH) 

mp, 1 96.5-1 98.5°C(#S) 

TC^^flf IS C 13 H 10 N 2 O s 
Slifii C, 56.94; H, 3.68; N. 10J22 
HSMI C, 56.95; H, 3.76; N, 10.25 


14 






mp, 1 76.5-1 77°C(#&) 

TC^^flf fit C 13 H 10 N 2 O 4 S 
SUM C, 53.79; H. 3.47; N, 9.65 
HUffi C, 53.71; H. 3.55; N. 9.61 
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1 5 

3-- j.n-2- w y ?v 

2-^ hci- 2' - (MJ7/l/tn7W7^7) 7th7iyyiO. 5 
g&t*4-i^?vVT$/ t'y ^^5. 5 7 g©7f7t Kn77^8 Oral ^ 
£30 #fM33ti3c Lfc 0 ^j£^W-7k£;&P;L, 1 0 %Sm^Dx:T pHl KPg 

5 0 g ©3*J,£#fc 0 mm^/lsfabWIfegh LT, #^?fi^2 4 5~2 54t© 

TC^^-tfTli: C ia H 5 F 3 N 2 0 3 

SIM! C, 46.53;H, 1.95;N, 10.85 
C, 46.40;H, 2. 12 ; N, 10.95 

#%#| 1 5 ©7j&^^o-C, 16-24 0Mfc-g^£r#ifc o 
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OH 






R 8 


R 9 


R to 




16 


Me 


H 


H 


St*ifelSil(EtOH-AcOEt) 

mp, 264-266.5 C (7rfl£) 

5clg##rfil C H H 7 F 3 N 2 0 3 
aHfil C, 48.54; H, 2.59; N, 10J29 
HHfit C, 48.53; H, 2.78; N, 10.39 


17 


H 


CI 


H 


*S*fe&Ji(AcOEt) 
mp, 237-249 C(#^) 

Strait C, 41.05; H, 1.38; N f 9.57 
HS&fil C, 40.94; H, 1.46; N, 9.52 


18 


H 


F 


H 


gfegfeS«a(AcOEtHso-Pr 2 0) 

mp, zAJ-z/d lAXrfflM 

7C^«f fit C 10 H 4 F 4 N 2 O 3 
aHfil C, 43.49; H, 1.46; N. 10.14 
HS&M C, 43.61; H, 1.67; N. 10.28 


19 


H 


Me 


H 


^^fe^ B B B (AcOEt) 
mp. 222-224°C(#$) 

airait C. 48.54; H, 2.59; N. 10.29 
USUI C, 48.58; H, 2.61; N, 10.35 


20 


H 


H 


Me 


Hfe$aJB(n-HeptaneHso-Pr 2 0) 

mp. 156-157°C 

7ci^##fil C u H 7 F 3 N 2 0 3 
SIrafit C, 48.54; H, 2.59; N. 10.29 
HfMS C f 48.82; H. 2.76; N, 10.37 
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##01 


-R 2 




21 




Iflife^S(MeOH) 

mp, 300°CKl_h 

7G^##riI C 12 H 10 N 2 O 3 
giUH C, 62.60; H, 4.38; N f 12.17 
H^iH C f 62.48; H, 4.47; N, 12.14 


22 




gfclife3SJI(MeOH) 
mp. 300°CJJl±. 

jiMffifrM C 15 H 10 N 2 O 3 

aiHt C, 67.67; H, 3.79; N, 10.52 
HSfcia C, 67.44; H, 3.88; N, 10.44 


23 


Y> 


HfeS^(MeOH) 

mp, 300°CJa_L 

7c^##T fi C 13 H 8 N 2 0 4 
aiftffl C, 60.94; H, 3.15; N. 10.93 
Hl&ffi C, 61.00; H, 3.29; N f 10.91 


24 


Y> 


mp, 300°CEl± 

5£^i##f fit c 13 H 8 N 2 o 3 s 

SIbUS C, 57.35; H, 2.96; N, 10.29 
HSfcfil C, 57.27; H, 3.13; N, 1023 
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2 5 ~ 

3-^ hP-2- Mi7;i/tn^f;V-4-^y V y-M 2. 6 g^W^r 

i^mt y ^ 5 omi (oMG-yoz ioott2 ^m»# ufc 0 ^msra-a^** 

»^it7k-CiI^^L, J&7kf^££©*Lfc 0 a^n-^^yT^LT 
12. 6 g 0^-&^b b b £#fc 0 n—:/* ^bffrM Lt> «119~12 

tcH^M C 10 H 4 C 1 F 3 N 2 0 2 

C, 43.42 ; H, 1.46 ; N, 10. 13 
H^fg C, 43.32 ; H, 1.63 ; N, 10. 16 

2 5 O^tloT, ###J 2 6 ~ 3 4 (Dfc&m £#fc„ 
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CI 






R 8 


R 9 


1 




26 


Me 


H 


H 


3§feSlfe$all(nHHeptane) 
mp, 1 08.5-1 09.5°C 
5bM#$T& CnHsCIFa^Oz 
Safe® C, 45.46; H, 2.08; N, 9.64 
Hifcil C, 45.27; H, 2.22; N, 9.52 


27 


H 


CI 


H 


&Hfe$WS(n-Heptane) 

mp, 91-91. 5°C 

S^##T <I C 10 H 3 CI 2 F 3 N 2 O 2 
BQfett C, 38.61; H, 0.97; N f 9.01 
HMft C, 38.85; H, 1.19; N, 9.07 


28 


H 


F 


H 


«fe£WS(n-Heptane) 
mp, 52~53°C 

TcS^fif ft C 10 H 3 CIF<N 2 O 2 
Slfelg C, 40.77; H, 1.03; N. 9.51 
SUS&fi C f 40.60; H, 1.28; N, 9.55 


29 


H 


Me 


H 


3f£fe$nB%(n-Heptane) 
mp, 110.5-1 11. 5°C 
TC^^Wfit C^CIFaN.O, 
111 C, 45.46; H, 2.08; N, 9.64 
H^fS C, 45.32; H, 2.22; N, 9.60 


30 


H 


H 


Me 


ftfe$tt£S(n--Heptane) 
mp, 128-129°C 

3IHE C, 45.46; H, 2.08; N, 9.64 
USUI C, 45.34; H. 2.28; N, 9.63 
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CI 






-R 2 




31 


V 


^fefneiCn-Heptane) 

mp,116-117°C 

7ufft##T il C 12 H 9 CIN 2 0 2 
SMiS C, 57.96; H, 3.65; N, 11.27 
SlSSfl C, 57.94; H, 3.76; N, 11.28 


32 


-Ph 


SSfe^U X Ix tfcll(AcOEt^n-Heptane) 

mp,l 49.5-1 51 °C 

7C^##rfil C 15 H 9 CIN 2 0 2 
3SIHi C, 63J28; H, 3.19; N, 9.84 
HS&IE C, 63.03; H, 3.38; N f 9.81 


33 


Y) 


3tflfi$SiH(iso-Pr 2 0) 
mp,1 43.5-1 44.5°C 

5tit#firfi§ C 13 H 7 CIN 2 0 3 

Slfflfl C, 56.85; H, 2.57; N, 10.20 
Sg@&fi£ C, 56.69; H, 2.76; N, 10.11 


34 


Y) 


*lfegii(iso-Pr 2 0) 

mp,105-107°C 

TE^tSMfr ill C 13 H 7 CIN 2 0 2 S 
Slfflfil C, 53.71; H, 2.43; N, 9.64 
UStfil C, 53.76; H, 2.61; N, 9.58 
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* 



3 5 

x.*ry-3-^Y3ri/%j\s7$^/l>-8-T1f}?i/?v [3. 2. 1] Jr??l/ 
- 8 tert-y^/V 

[3. 2. 1] ?l/-3-%)V$l/m^frl 

0 . 3g©^;^3 0ml tK?1H£#Tn tert-:/^ 1 3 . 
5gO^^/^40ml ^c&jftT U lit 1 . 5 ftmmW Ufc 0 

Lt, fcjt-fefcfls: 16. 0 g &#fc 0 
NMR^^ h/U 6 (CDCl 3 )ppm : 1. 24 (3H, t, J=7. 5Hz) , 1. 47 (9H, s), 
1. 58-1. 77 (4H, m) , 1. 79-2. 06 (4H, m) , 2. 75-2. 84 (1H, m) , 4. 11 (2H, q„ J=7. 5Hz) , 
4. 13-4. 37(2H,m) 

1 R*^y v (liq. )cm _1 : 1736, 1698 
jMTflJ 3 6 

[3. 2. l]^*^- 

8 — * /I'd? ygl tert-^^-ZU 

3t^-y-3-oih#i/*7VJj?=/w- 8-Tif tfv-y n [3. 2. i] ^j-y^y 

-.8 -^7/V/J?^tert-^/H 5. 8 g©7 h7t Kn7 7>6 5ml$$Efc: x 
**ft*!)*tMJ!>A6. 3 0g^M, ZfeV^^iaa^T^^y— ^4 0ml 
if b7t Kn77y4 0ml©S^I^TLfc o Mt? 1 UfejJ»Nft , 

lt, m&Mmmi 3. 3 g £#fc 0 

NMR^^ Y/V 8 (CDCl 3 )ppm : 1. 29-1. 78(7H, m), 1. 46(9H, s), 
1. 88-2. 13 (3H, m) , 3. 44 (2H, brs) , 4. 12-4. 35 (2H, m) 
I Y;V v (liq.)cm -1 : 1696 

###|3 7 



48 



WO 01/58900 PCT/JP01/00816 

- (*?>X/]s7fr-;U3-3ri/?i?-j]s) - 8 -T~f if is? n [3.2. 
1] JrtZV- 8 -Xsutf^ tert-y^/w 
^y-3-fc Ko^r>>p?^-/V-8-T1ftfv'^P [3. 2. 

8 -7J/v#>g£ tert-y^yU 14. 6 g h7t KD77^60ml tR 
i^I#T, b y xf;VJ 5>10. Oml £*P;i, &fc»fts* * y^;V*=:^4 . 
9ml hy t K077V1 Oml«9SSr«TU 2 0#ra*#«#Lfc„ gjfcjg 

NMR7^^ h ;]/ 8 (CDCI3) ppm : 1. 36-1. 71 (6H, m) , 1. 47 (9H, s) , 

1. 92-2. 06 (2H, m) , 2. 25-2. 37 (1H, m) , 2. 99 (3H, s) , 4. 00 (2H, d, J=6. 5Hz) , 

4.15-4. 35(2H,m) 

I YjV v (liqjcm -1 : 1692 

###| 3 8 

x^y - 3 -777 ^ f 8 - 7f ff^^ p [3. 2. 1] &t?l/-8- 

^^y-3- (^i/;*;!^— /M-^v^^/U) -8-Tiflfv'^n [3.2. 
1] ^-^^7-8-7j^*V^ tert-7"5vH 9. lgO^f/WWJf-v'F 

9 Oml^tC, i/7 7ftt h y >7A6. 3 0 g RT$B «7-fk^ h V !7 A 0 . 90g 
fcJWfcbD*., 9 0°C^2B#W*#tfc o RjSS^fc**SrJp^T h^xyfi 

4 . 3 g %mc 0 

NMR7^^ S (CDCl 3 )ppm: 1. 39-1. 79 (6H, m), 1. 47 (9H, s) , 
1. 90-2. 07 (2H, m) , 2. 15-2. 32 (3H, m) , 4. 13-4. 37 (2H, m) 
I R^.^<^ f, 7 v v (liq. )cm _1 : 2248, 1694 

3 9 
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^*y-3- (2-7^yxf;i.) -g-Tfbf^o [3. 2. 1] Jr?* 

xify-3-i/7; tl-A'-S-T'-tf \fi"7U [3. 2. 1] *?*y-8- 
Jfr/Utf^gtert-I/^VH 4. 1 gO^;-;M 0 Oml880EK: % 2 0%T^E- 
-7^^y-/«5 0ml &t5y^-=5>£vW3ml ^iP^Ts 3 0^, 5 OPa 

c^7K^jE-e7km» uyt 0 i 3 . 

2 g £#;/!!:„ 

NMR^^^ h /V 8 (CDCI3) ppm : 1. 25-1. 75 (8H, m) , 1. 46 (9H, s) , 
1. 79-2. 07 (3H, m) , 2. 55-2. 87 (2H, m) , 4. 03-4. 40 (4H, m) 
I \>;\» v (liq. )cm _1 : 1694 

•?X*s<? h/lsm/z : 255(if+l) 

!l 4 0 

4- [2- [ (3--ha-2-h!)7;^n^f;P^y f>) T 

$ j ] a^yW] - 1 - t°-< y v^^^^^V^ tert-y^ 

4-7 no — 3-— ho- 2- h JJ :7/M-p 7 y >"3. 7 8 g, 4- 

(2-T57^^W ~ 1 -tT^y 5?V*/VaJ?^K tert-y^6. 24g.£tf 
^»*5^1. 8 9g®N, K4 OmlMimSr^ 

»^1 3 5. 5 — 1 3 6. 5 "C©*&feM£#;fc:o 
5G*^tr* c 22 h 27 f 3 n 4 o 4 

ItHI C, 56.40;H, 5. 81 ; N, 11.96 
H8Mfi C, 56.29;H, 5. 72 ; N, 11.88 

##i4 0 0»ftcT, ##094 1 — 55 <D<f&gHfe&#;fc: 0 
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R 3 - 






R 3 - 




41 


I 1 


3tfe*SJI(iso-Pr 2 0) 

mp, 148-149°C 

TcMftlftfe C 21 H 2B F 3 N s 0 4 
Slrafit C, 53.73; H. 5.58; N, 14.92 
HSMS C, 53.65; H, 5.49; N, 14.98 


42 


BocN. Js^ 


Hfe^yXix«^(AcOEl^iso-Pr 2 0) 
mp, 130-131°C 

SEIftlg C, 53.61; H, 5.36; N, 11.91 
M$kB. C, 53.43; H, 5.20; N, 11.85 


43 


CI 

1 

Boc 


HfeS^(MeOH) 

mp, 1 43.5-1 44°C 

TC^^Wfil C22H2 7 F 3 N 4 0 4 
Slral® C, 56.40; H, 5.81; N, 11.96 
HSHit C. 56.37; H, 5.77; N t 11.93 


44 


BocN^*^^ 


Jtfe«#il(AcOEtHso-Pr 2 0) 
mp, 151-152°C 

SUlB C, 58.29; H, 5.91; N, 1 1.33 
HS&M C, 58.23; H, 5.92; N, 11.27 


45 


BocHN- 


mfetM*S(iso-Pr 2 0) 

mp ,155-156.5°C 

TcMfttif M C 17 H 19 F 3 N 4 0 4 
3=E5ffi1IiL is, 01. UU; n, 4./o; N, lo.99 
HSIfil C, 51.07; H, 4.87; N f 14.10 


46 


Me 2 N- 


HfilSiIKMeOH) 

mp, 128-129°C 

TtMfttif fit C 14 H 15 F 3 N 4 0 2 
aiijg C, 51.22; H. 4.61; N, 17.07 
Hifcfil C, 51.12; H, 4.63; N, 17.10 



51 



WO 01/58900 



PCT/XP01/00816 



BocN 





^ NH 

fin 


/N0 2 


R 9/ 


R 10 


^F 3 





R 8 


R 9 


R ,o 




47 


Me 


H 


H 


ftfe|gillCAcOElHso-Pr 2 0) 
mp, loo 1051 u 

SH® C, 57.25; H, 6.06; N, 11.61 
C, 57J28; H, 5.98; N, 1 1.52 


48 


H 


CI 


H 


§feft-fe&£(AcOBHso-Pr 2 0) 
mp, 14/.i>— 14o.0Xr 

C, 52.54; H, 5.21 ; N, 1 1.14 
H®|{£ C, 52.57; H, 5.18; N, 11.12 


49 


H 


F 


H 


Itfe^U X A#S<AcOEtHso-Pr 2 0) 

Nip, |U9 IOU Vr 

Slfttt C, 54.32; H r 5.39; N, 11.52 
HSfc^l C, 54.39; H, 5.52; N, 1 1 .34 


50 


H 


Me 


H 


HfeSS(AcOEtHso-Pr 2 0) 
mp, 144.5-145.5°C 

SlUfi C, 57.25; H, 6.06; N, 11.61 
HIUS C, 57.29; H, 5.99; N, 1 1 .58 


51 


H 


H 


Me 


Hfe^S0so-Pr 2 O) 
mp, 1 37.5-1 38.5°C 

3|jH6 C, 57J25; H, 6.06; N, 11.61 
USHt C, 57.05; H, 6.00; N, 1 1 .58 
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BocN 






-R 2 


MttCfftN&igjK) 


52 


V 


H-fethtt^(MeOH) 
mp, 149-150°C 

3S1HS C f 65.43; H, 7.32; N. 12.72 
C, 65.35; H, 7.24; N. 12.66 


53 


-Ph 


NMR d (DMSO-d^ppmfl.gO-l .05(2H,m),1 .37(9H,s).1 .4 

0-1 .55(1 H,m),1.55-1 .65(4H,m).2.65(2H t t,J=l 2Hz),3.25( 

2H,q,J=5.5Hz),3.80-3.90(2H,m)7.39(1H,t F J=5.5Hz),7.4 

0-7.50(5H,m).7.61 (1 H,t, J=8Hz),7.79(1 H.t, J=8Hz),7.89( 

1 H,d, J=8Hz),8.46(1 H,d,J=8Hz) 

IR V (KBr)cm _1 :3368.1 692,1 530.1 368 


54 




Mfe$£ll(iso-Pr 2 0) 
mp, 1 25.5-1 27.5°C 

iiil C, 64.36; H ? 6.48; N, 12.01 
HSMI C, 64.30; H, 6.39; N, 1 1.94 


55 




Stfe^tfS(MeOH-iso-Pr 2 0) 
mp, 136-137°C 

ytMfttirW. c 25 h 30 n 4 o 4 s 

MmW. C, 6222; H. 6.27; N, 11.61 
H^ft C, 62.05; H, 6.15; N, 11.46 
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5 6 

4- [2- [ (3-7^7-2- ^7^^^; V is- 4 -J A?) T 

tK^Ts Jft^b=- y ^ • -Kitfam 1. 34g©^^7 2 0 ml ^fc**-fb 
*^Hf^b y ^AO, 2 1g«, 4- [2- [ (3-~ hP-2- 7 

SI tert-:/^7V 5 . 3 0 g Of h y t Yv7 2 Oml b * ? J — ;V8 0ml 

4->l : 2) lrWiafe^^W7^n-7b^77^-t»m 
$V y^n f /loi~7VV£ n-^y 0 ^ ^<Dm&X*m& LT 4 . 4 7 g ©^Itfe^ 

~9 5 < t<D$SfeSi£ift£#fc„ 
5c*5>*f'i[ C 22 H 29 F 3 N 4 0 2 

Sftftg C, 60. 26 ; H, 6. 67 ; N, 12. 78 

HI C, 60. 10 ; H, 6. 57 ; N, 12. 76 

5 6 ©»^ox, ###y 5 7~7i (D\Y&m-ttmz- 0 
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##00 


R 3 - 




57 


BocN^N 


NMR S (CDCi 3 )ppm:1 .48(9H,s),2.48(4H,t J=5Hz),2.52(2H,t, J= 
5Hz).3.36(2H f brs),3.51(4H,1;J=5Hz) > 4.46(3H ? brs).7.45-7.50(2 
H,m),7.90-7.95(1 H.m),8.0O-8.05(l H,m) 
IR V (liq.W 1 :3484,3364,1 696 
MS m/z:439(M*) 


58 


■ 

Ol 

■ 


NMR 5 (CDC! 3 )ppm:1 .47(9H.s),1 .75-1 .85(2H,m),2.60-2.80(1 H, 
m),2.90-3.1 0(1 H,m),3.25-3.37(1 H,m),3.42-3.53(1 H,m),3.57-3. 
73(2H.m),3.77-4.07(3H,m)A34(3H,brs) f 7.48-7.55(2H F m) f 7.83 
-7.88(1 H.m),8.01 -8.06(1 H,m) 
IR P0iqJcm~':1696 
MS m/z:439(M + -1) 


59 


cx 

I 

Boc 


^HfeSS0so-Pr 2 O) 

mp p 122-123°C 

5u^^3Bf fit C^Ho«FoNI.O« 
SElft H C, 60.26; H, 6.67; N, 1 2.78 
HS&fil C, 60.30; H, 6.55; N f 12.69 


60 




4*fe^XA#JICAcOEt) 
mp, 149-150°C 
7C^##rfil F 3 N 4 0 2 
Slllfil C, 62.05: H, 6.73; N, 1 2.06 
C, 62.02; H, 6.77; N, 1 1 .96 


61 


BocHN- 


«fe^£S^i(iso-Pr 2 0-n-Heptane) 
mp, 97.5-98t 

3iH® C, 55.13; H, 5.72; N f 15.13 
Hlfci! C, 55.09; H, 5.72; N, 15.09 


62 


Me 2 N- 


NMR 5 (CDCI 3 )ppm:2.32(6H,s) r 2.39(2H,t f J=5.5Hz),3.35(2H,q f J 

=5.5Hz),4.38(1HJ)rs).4.66(2H f brs) f 7.45~7.55(2H.m) f 7.95-8.00 

(1H,m),8.00-8.05(1H.m) 

IR V (liqJcm^^S^Se 

MS m/z:299(M*+1) 
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##00 


R 8 


R 9 


R 10 




63 


Me 


H 


H 


£^Sia(iso-Pr 2 0-n-Heptane) 
mp, 77-78 C 

TzMfttifW. C 2 3H 31 F3N 4 0 2 
WmM C, 61.05; H, 6.91; N, 12.38 
HSUlI C, 61.09; H, 6.80; N, 12.43 


64 


H 


Gl 


H 


^Sife^S(iso-Pr 2 0) 
mp, 126.5-127.5 C 

lit C f 55.87; H, 5.97; N, 11.85 
H^fit C, 55.94; H, 5.91; N t 11.75 


65 


H 


F 


H 


^frfe£H£JI(!so-Pr 2 0) 

no nft°o 

mp, yo— yy o 

TC^^flf fit C 22 H 2e F 4 N 4 0 2 
ainffi C, 57.89; H, 6.18; N t 12J27 
HS^i C, 57.99; H, 6.39; N, 12.07 


66 


H 


Me 


H 


^Stfe^S(iso-Pr 2 0-rr-Heptane) 

mp, 108-109°C 

7C^^*fffi C^H^Fa^Oj 
SIbM C, 61.05; H, 6.91; N, 12.38 
StSfcfit C. 61.01; H, 6.92; N, 12.13 


67 


H 


H 


Me 


3Kfe3$m^iso-Pr 2 0-n-Heptane) 
mp, 105-106°C 

SIhUB C, 61.05; H, 6.91; N, 12.38 
C, 61.06; H, 6.94; N, 12J20 
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-R 2 




68 




cfe^ifeffttffiiCAcOElrn-HeDtane) 

mp,1 50.5-1 52°C 

TC^^ffi 1 ^ C 24 H 34 N 4 0 2 
aH® C, 70.21: H, 8.35; N. 13.65 
H^fil C, 70.13; H, 8.22; N, 13.55 


69 


-Ph 


Sfelf JI(AcO Et-n-Heptane) 

mp,1l 3.5-1 15°C 

5iMft%T$. C 27 H34N 4 0 2 
SUHt C, 72.62; H, 7.67; N, 12.55 
HSMg C, 72.69; H, 7.64; N, 12.53 


70 




Jt*lfe$£i§(iso-Pr 2 0) 
mp,1 06.5-1 08°C 

7G^##T fit C^H^O, 
Slfflfil C, 68.78; H, 7.39; N, 12.83 
H^fil C, 68.68; H, 7.18; N, 12.76 


71 




mp,129.5-131°C 

affflfil C, 66.34; H, 7.13; N, 12.38 
USHi C, 66.25; H, 6.92; N f 12.29 
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« 

7 2 

1 - [2 - [ 4 - (1 -tert-y h k°^< U i^V] - 2 

-7x=/V-lH-^^y [4, 5-c] =^/!Jy 5 K 

4- [2- (2-7xn/l,-iH-^$^/ [4, 5-c] *J ]) >- 1 -> f 
A-) m^yl/] - 1 - fcV< y text-^^jU 3. 67g©l, 2 — 

^PDx^yn OmlHWftfc, ^^dd!^M5. 9 5 g £'>*To;b[I 

^fir*3 o£f*a&#Lfc 0 S^*^r4feki l o h y ^^tK^^p^t 

p H 1 0 {CHSU 1 , 2 -S^ u u^fr-y-eim bfc 0 1 0 %2kS&fc 

•7- h y ^A7K^t^fP^7Rt?)II^^M7KL, «£W*LT4. 2 8 g 

6 g 

NMR ^ h /V 5 (DMS0-d 6 ) ppm : 0. 80-0. 92 (2H, m) , 1. 22-1. 32 (3H, m) , 1. 36 (9H 
, s) , 1. 73 (2H, q, J=7. 5Hz) , 2. 52 (2H, t, J=13Hz) , 3. 76 (2H, d, J=13Hz) , 4. 70 (2H, t, J=7 
. 5Hz) , 7. 60-7. 67 (3H, m) , 7. 75-7. 80 (2H, m) , 7. 84 (1H, t, J=8Hz) , 7. 92 (1H, t, J=8Hz) , 
8. 43 (1H, d, J=8Hz) , 8. 86 (1H, d, J=8Hz) , 9. 07 (1H, s) 
I RT-^ hfr v (KBr)cm -1 : 1696, 1166 
•v**^ fvUm/z : 472 (if) 



4- [2- ( 2 - 7x^- 4 - h U 7;^n ^ f ;V- 1 H-^f ; [ 4, 
5 - c ] 3f J ]) y- 1 — ' T /V) - 1 - \fs< ]J v^#/Vtf; y$ text-??- 

As 

4- [2- [ 7- 2- h y y T 

5/] m^p] - 1 -t°-<y v?>-^7 7U7j?>^ 7 0g, ^^X7 

/l^fc KO. 2 5gSU ! 2 ) 3-^bd-5, 6-^77-1, 4— <y'/ 
^r/VO. 04gCrh7t KP77>5mltt^ ^^3 BM^Lfc ^ 
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^yyat>x^7/^?>Sfe s s Lt, R£l 6 3-1 6 4X:<D&&1&Mi&'& 

TC^Wtt C 29 H 31 F 3 N 4 0 2 • 1/4H 2 0 
Sf^fil: C, 65.83 ; H, 6.00; N, 10.59 
USHfC C, 65.85; H, 5.90; N, 10.58 



4- [2- [2- (4-3-K7x^) h P 7^tB^ 

i f 5: *V [4 , 5-c] ^yuy-i -^f/v] - 1 - 

4- [2- [ (3-75;-6-^f;i/-2- MJ y 
4 - W /v) 75 7] ai^/u] - 1 - tv< y ^y^;v**yS tert-:/5vV 2 . 0 0 

gWfyxf/UJ^O. 7 4ml Oh/V^2 0mlM^7 OtfcMU 4 

- 3 - KSSf A#»* pJ) Kl.41 g SrJPx.,iS-a-#j*- 7 0 °Cir 3 ^ft#Lfc 0 
-^.tf^ ^Mf£#Mt*U Hifcfcp- h/^y^/V*^ • — *^P^ 0. 0 8 
g Sr^T 1 2 0 °C-C 1 . 5 l$|KJ8t# htc 0 £OS«M<£:@* U aaEfcfffflfcn 
^/U-n-^y^^ (1:3) %&m&Bk Lfc^!J*W7A^a-7h^77 
f — TfiftiSlU ^V7n fcVlo:— TVVCSfc^LT 2 . 2 0 g ©*&fe*Sr#fc. 

y 7°n f /Vol— f;HD»f,SgS LT\ M 2 0 3 — 2 0 
4°C©*fe^ H B H Sr#fc 0 



WJ2 




»!l 1 Xfi 2 0^l;foT, 3-57 
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-pi 


153 l_t\-Pr*n BH rttVfcJ 


3 


XT' 


»fe$£ii(AcOEt-iso-Pr 2 0) 
mp f 196-197°C 

Sin fit C. 53.55; H, 4.65; N, 8.61 
limit C 53 48- H 4 73- N 8 50 


4 


■p 


SfeiB^(AcOEt) 
mp,207.5-209.5°C (ftffi) 

Ttmfttii fit C27H30F3N5O2 

Slifit C, 63.15; H. 5.89; N, 13.64 
SISMi C, 62.95; H, 5.90; N, 13.59 


5 


P 


2feflfe*giIl(AcOEt) 
mp.l 98.5-1 99.5°C 

airaffl C, 63.03; H, 5.68; N, 10.89 
USHt C, 62.91; H, 5.64; N, 10.87 


6 


P 


**fe$tt£JI(2-PrOH) 

mp t 204.5-205.5 < t 

7C^#firfiI C^H^N^S 
HlffliS C, 61.12; H, 5.51; N, 10.56 
SlfclS C, 60.98; H, 5.46; N, 10.43 



WO 01/58900 PCT/JP01/00816 




F 3 



mm 


-R 1 




7 


/ Me 


3£*§fe£f#Bi(2-PrOH) 

mp,1 66.5-1 67.5°C 

5c^^#f fit C 28 H 31 F3N 4 0 2 S 
S^fS C f 61.75; H, 5.74; N, 10.29 
USSM C, 61.50; H, 5.62; N. 10.12 


8 


Me 


3&fe^Ba(EtOH) 

t * n*i-4 hh x^— ■ ■/ 

mp,217-218 0 C 

TiMfttffM C 28 H3 1 F 3 N 4 0 2 S 
Hlfflfil C, 61.75; H, 5.74; N, 10.29 
HS&fS C. 61.68; H. 5.67; N, 10.27 


9 


/ N 


isfe$f ft £M£ Ib(AcO EtHso-Pr 2 0) 

mp,21 3.5-21 5°C 

7C*^«f fit C 26 H a F 3 N fi 0 2 
ill C, 60.69; H, 5.68; N, 16.33 
H^iS C. 60.62; H, 5.69; N, 16.23 


10 




mp,203-205 o C 

7C^##ffiI CzeH^FaWsOzS 
SSflffi C, 58.74; H, 5.31; N, 13.17 
USHl! C, 58.62; H, 5.30; N. 13.04 


11 


JO 


gfe^feigig(AcOEtHsoHPr 2 0) 
mp,189-191.5°C 

Sli^ C, 65.64; H, 7.03; N, 10.56 
HSfcffi C, 65.42; H, 6.93; N, 10.46 
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BocN"^^ 4 




mmm 


-R 1 




12 


-Ph 


^fe^ra(AcOElHso-Pr 2 0) 

mp, 1 yir-i yu.o Lr 

7£Mfttirffi. CaHaoCIFj^O, 
aiifilC, 62.31; H. 5.41; N. 10.02 
H!&fii C, 62.23; H, 5.33; N f 10.00 


13 


HN % 

P 


^•felSSCAcOEt) 
mp, 1.0— zi/.o.CvTrwy 

Simfii C. 59.18; H. 5.33; N. 12.78 
HSMI C. 59.17; H, 5.30; N, 12.66 


14 




g*StfetS£(AcOEt) 

mp, zuo— zu/ Lr 

7c3t##f1S C^H^CIFaNsOjS 
Slftfil C. 55.17; H. 4.81; N, 12.37 
H!HS C. 55.25; H, 4.97; N. 12.44 


15 




»fefSJI(AcOEt-iso-Pr 2 0) 

____ non c 01A°^if Z\4K2^ 

mp, ZZZ.O— ZoU UATJEfrJ 

5u3f ttflrM CjeH^CIFjNeOj 
aiiiS C, 56.88; H, 5.14; N, 15.31 
USUI C, 57.01; H, 5.10; N, 15.29 


16 




^-fegwCAcOEt) 

Hip, 1 5757 4UU W 

TC^ffi fit C^H^CIFaN^ 

SUfit C, 59.07; H. 5.14; N. 10.21 
|gjg&li C, 59.03; H, 5.19; N, 10J20 


17 


P 


Stflfel^AcOEt) 

mp, 191.5-192.5°C 

TxMmftW. C^H^CIFaN^S 
SIMfi C, 57.39; H, 4.99; N, 9.92 
Hlfcfii C, 57.34; H, 5.01 ; N, 9.92 


18 


P 


MfeSJI(AcOElHso-Pr 2 0) 
mp, 189-190°C 

SUM C, 61.03; H. 6J22; N, 10.17 
C, 61.07; H, 6.06; N. 9.97 
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BocN 






-R 1 


R 9 




19 


XJ 


CI 


H@felS^(AcOElr-iso-Pr 2 0) 
mp, 185-186°C 
Tr^«4^iJf^i& n h pip m n 

7t»357Tarrils. ^29 l *36*-'" 3N4U2 

Wmfe C, 61 .64; H, 6.42; N, 9.92 
C, 61.57; H, 6.49; N, 9.94 


CM 


rn 


r 


gfcltfe&tfc i§i(AcOElHso-Pr 2 0) 
mp. 193-194°C 

SllHi C f 63.67; H, 5.62; N, 10.24 
USUI C. 63.51; H, 5.69; N, 10.15 


91 


„p 


p 

r 


$^fe£WII(AcOEWsoHPr 2 0) 
mp, 220-221 °C 

9HH C, 61.01; H, 5.50; N, 13.18 
HS&fg C, 60.98; H, 5.46; N, 13.16 


22 

£-£- 




p 
• 


&fe$HKII(AcOEt) 
mp, 222-223°C 

SlfeK C, 56.82; H. 4.95; N, 12.74 
HSfcfl C. 56.91; H, 5.05; N, 12.63 


23 


)=N 


F 


Sg-feffitf (AcOEtHso-Pr 2 0) 
mp, 203-204°C 

J**zft^yj Hi us. v*26* '28* 4 ti 2 

SEjfnfi C, 58.64; H, 5.30; N, 15.78 
HSfi C, 58.33; H, 5.45; N, 15.63 


24 


p 


F 


&S£fe® il(AcOEtHso-Pr 2 0) 
mp, 209-21 0°C 

C, 60.90; H, 5.30; N, 10.52 
HS&fS C, 60.65; H, 524; N, 10.42 


25 


p 


F 


gfclt fe£t # H (AcO EtHso-Pr 2 0) 
mp, 215-216°C 

Ti^ffifT fit C^H^N^S 

SLUti! C, 59.11; H, 5.14; N, 10.21 
C, 59.14; H, 5.33; N, 10.14 
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BocN 




mmm 


-R 1 




26 


-Ph 


&fe|£i§CAcOElHso-Pr 2 0) 

mp, 168-170% 

TiMfttiffe C3oH33F 3 N 4 0 2 
MMiW. C, 66.90; H, 6.18; N, 10.40 
USUI C f 66.93; H, 6.19; N, 10.17 


27 


/ 


3E@feSS(AcOEtHso-Pr 2 0) 
mp, 215-216%(#«) 

ama c, 63.74; h, 6.1 1; n, 13.27 

SIS&fl C, 63.54; H, 6.08; N, 13.04 


28 


/ N 

/ 


&Hfe£M*JI(AcOEt) 

mp, 215-216°C 

TtmfttifB. C^H^N^S 
SUniS C. 59.43; H, 5.54; N, 12.84 
SU^fil C, 59.35; H, 5.65; N, 12.64 


29 


)=N 


SMtt&*ftt»C/«oOEt) 

mp, 232-233°C 

5cit##r ffl C^B,, F 3 N 6 0 2 - 3/41^0 
Sal® C, 59.82; H. 6.04; N, 15.50 
HS&M C, 59.74; H. 5.99; N, 15.80 


30 


P 


3tftft£H*S(AcOEt) 

mp, 217-218°C 

TtMfttirtM. C 28 H 31 F 3 N40 3 
WMW. C, 63.62; H, 5.91; N, 10.60 
H^fit C, 63.59; H, 5.98; N, 10.52 


31 


P 


gfcHfeftttllCAcOEt) 

mp, 218-219°C 

7C^#flrfL C 28 H 31 F 3 N 4 0 2 S 
SSHI C, 61J5; H, 5.74; N, 10.29 
HSfcffil C, 61.48; H, 5.73; N, 10.12 


32 


' OH 


&fe*Sra(AcOEtHY!eOH) 

NMR d (DMSO-d 6 )ppm^).77(2H,q, J=1 2Hz),1 .1 5-1 .28(3H,m),1 .3 
4(9H,s).l .62(2H,q,J=7Hz),2.40-2.50 (2H,m) Z58(3H,s),3.69(2H,d 
. J=12Hz),4.67(2H,t J=7Hz),6.58(1 H.t, J=8Hz),6.79(1 H,d,J=8Hz),7 
.1 9(1 H,t,J=8Hz),7.30(1 H.d, J=8Hz),7.67(1 H.dd, J=7.5,1 Hz),8.07(l 
H,d,J=1 Hz),8.33(1 H,d,J=7.5Hz) 
IR i/(KBr)cm H : 3400, 1696 
MS m/zz 553(MM) 
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* 

BocN^^i 






-R 1 




33 


-Ph 


2SI1&^ll(AcC)EtHso-Pr 2 0) . 
mp, 171-172°C 

/u^yj n/ 1 iia v 30* *33 3 4 2 

aiHI C f 66.90; H, 6.18; N, 10.40 
Hi&fl C, 66.89; H f 6.18; N, 10.18 


34 




Sfe^JI(AcOEtHso~Pr 2 0) 

mp, 189-190°C 

7G^##rfit C 28 H 32 F 3 N 5 0 2 
Slfefii C, 63.74; H, 6.11; N, 13.27 
^J&fitC 63 74-H 6 05-N 1311 


35 


o 

/ N 


NMR 8 (CDCgppm:! .20-1 .39(2H,m),1 -47(9H,s),1 .67-1 .90(3H,m), 
2.03(2H.q, J=7.5Hz),2.65-2.83 (2H,m) i 2.93(3H,s) f 4.00-4^6(2H.m),5 
.23-5.55(2H,m),7.57(1 H,d.J=3.5Hz) ,7.62-7.68(2H,m),8.Q0(l H,d,J=3. 
5Hz),8.1 2-8.1 8(1 H.m) 
IR z/(KBr)cnf 1 :1694 
MS 01^*546(1^+1) 


36 


"O 

/ N 


NMR 8 (CDCI 3 )ppm:1 .20-1 .39(2H,m) ,l.47(9H,s),1 .68-1 .93(3H,m), 
2.03(2H,q, J=7.5Hz).2.65-2.83 (2H,m) ,2JO(3H,s),4.00-4_28(2H t m),5 
.25-5.80(2H,m),7.20(1 H,s),7.31 (1 H ? s),7.61 -7.69(2H,m),8.1 5-8.21 (1 
H,m),11.71(lHJbrs) 
IR y(KBr)cm- 1 :1694 
MS m/z:529(M++1 ) 


37 


p 


NMR 8 (CDCgppm:! J20-1 .36(2H,m),1 .47(9H,s), 1 .54-1 .84(3H,m), 
2.03(2H ? q,J=7.5Hz),2.62-2.81 (2H,m) ,2.92(3H,s),3.97-4.30(2H,m),4 
.90(2HXJ=7.5Hz) > 6.66(l H,dd, J=3j2Hz),7.30(1 H,dd,J=3,1 Hz).7.60-7 
.68(3H,m),8.06-8.11(1H,m) 
IR Z/(KBr)cm H :1694 
MS m/z:529(M++1 ) 


38 


p 


NMR 8 (CDCI 3 )ppm:1.15-l .31(2H,m),1 .46(9 H,s),1. 52-1 .72(3H,m), 
1 .97(2H f q, J=8Hz)Z60-2.78 (2H,m) ,2.93(3 H,s),3.98-4.23(2H,m),4.7 
9(2H,t ? J=8Hz) i 7^4(1H.dd,J=5.3.5Hz),7.57-7.67(4H,m),8.03-8.08(l 
H,m) 

IR f(KBr)cirf ! :1692 
MS m/z:545(M*+1 ) 



65 



WO 01/58900 PCT/JP01/00816 




mmm 


-R 1 


R 3 - 




39 


-Ph 




^felSra(AcOEt) 

m P> 204-205°C 

7cH^*f ffi CzaHaoFaNsOg 
HiSHE C, 63.99; H, 5.75; N, 13.33 
HSHS C t 63.77; H, 5.68; N, 13.35 


40 


"p 


BocN^^i 


NMR 6 (DMSO-d 6 )ppin:1 .37(9H,s),2.32(4H, 
t,J=5Hz) > 2.90(2H,t,J=6.5Hz) f 3.17(4H,tJ=5 
Hz) i 5.02(2H,tJ=6.5Hz) i 6.34(1H > dd p J=6.Z5 
Hz),6.87(1 H t brs),7.1 0(1 H,brs),7.83(1 H.t, J= 
8Hz),7.88(1 H,t J=8Hz),8.28(1 H,d,J=8Hz),8. 
55(1 H,d,J=8Hz) f 1 1 .73(1 H,brs) 
IR I/(KBr)cm H :3460,1690 
MS m/z:51 3(^-1) 


41 


-Ph 


BocN JL 


mp,189-190°C 

C f 63.87; H, 5.55; N, 10.64 
SlSlffi C, 63.87; H, 5.50; N, 10.68 


42 


/ 


BocN 


&8fe£ttKii(MeOH) 
mp^19-220°C 

SlfefS C, 60.57; H f 5.47; N, 13.58 
USSfil C, 60.43; H, 5.34; N, 13.57 


43 


-Ph 


CI 

I 

Boc 


&1f*lfe$£ii(AcOEtHso-Pr 2 0) 
mp, 161-162°C 

jumftVrW. c 29 h 31 f 3 N 4 o 2 

SSffl C, 66.40; H, 5.96; N, 10.68 
SiSfclS C, 66.51; H, 6.09; N ? 10.70 


44 


H p 


a 

1 

Boc 


*ftSS(AcOEtHso-Pr 2 0) 
mp, 1 83.5-1 84.5°C 

31ftft C, 63.15; H. 5.89; N. 13.64 
HSfcft C. 63.00; H, 5.80; N, 13.56 
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mmm 




R 3 - 




45 




cx 

I 

Boc 


^fe&ia(AcOElHso-Pr 2 0) 
mp, 1 68.5-1 69.5°C 

airafil a 58.74; H, 5.31; N, 13.17 
USHi C, 58.90; H, 5.32; N, 13.18 


HO 


rn 




^fetttt^(AcOElr-iso-Pr 2 0) 

mp, 21 9-221 °C 

7X^111 G 31 H33F3N 4 0 2 
SIHI C, 67.62; H. 6.04; N, 10.18 
UK® C, 67.52; H, 6.16; N, 10.11 




r 


BocN-^-/ 


3*gfe&#il(AcOEtHso-Pr 2 0) 
mp, 158-160°C 

yn^ysmm. U 29 H 32 h 3 N 5 0 2 - i/4H 2 0 
Htrafit C, 64.02; H, 6.02; N, 12.87 
C, 63.98; H, 5.94; N, 12-72 


AS 


-Ph 


BocHN- 


^-fe^^(AcOEt) 
mp, 222.5-224°C 
7C^##rfg 0 1 Jr\ 2 JFJ4 4 O t 
^nffllll U, bo. ID, n, o.Uo; N, 12.Z7 
C, 63.16; H, 5.06; N, 12.26 


49 


„p 


BocHN- 


^ft$qi!ii(AcOEtHso-Pr 2 0) 
mp, 166-169°C (ftffi 
JzMttffi fit C^H^FaNsOz 
Slfflffi C. 59.32; H. 4.98; N, 1 5.72 


50 


-Ph 


Me 2 N- 


mp I 205.5-207.5 o C 

C 21 H 19 F 3 N 4 -1/2C 4 H 4 0 4 
Strait C, 62.44; H, 4.78; N, 12.66 
HS&fil C, 62.28; H. 4.97; N. 12.69 


51 


„p 


Me 2 N- 


Sfcli-fefSH I^UfiWCKEtOH) 
mp,228-230 o C(#&) 

C 19 H 18 F 3 N 5 -1/2C 4 H 4 0 4 
SUfil C, 58.47; H, 4.67; N, 16.23 
HSfcft C. 58.31; H, 4.72; N, 16.14 
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BocN ^ 






-R 1 






52 


-Ph 




gtfife£ii(AcOElHso-Pr 2 0) 
mp,150-151°C 

MMW. C, 74.97; H, 7.31; N, 11.28 
MM C, 74.62; H. 7 25; N, 1 1 .09 


53 






SSfiiWJICAcOEt) 
mp f l 96-1 97.5^ 

SirafilC. 71.72; H, 7.26; N, 14.42 
HBtfil C, 71.57; H, 7.27; N, 14.38 


54 


-Ph 


-Ph 


&tfe£tt£JI(AcOEt) 

mp.181-182^ 

TcfttfflrlS C 3 4H 36 N 4 0 2 
91MI C, 76.66; H f 6.81; N, 10.52 
USUI C. 76.49; H, 6.80; N, 10.50 


55 




-Ph 


*lfel£S(EtOH) 
mp,1 98.5-200 C 

7c3t#*T W. C^HasNsOz- 1/4H z O 
aHiS C, 73.05; H, 6.80; N, 13.31 
H&ffi C. 73.04; H, 6.71; N, 13.27 


56 


-Ph 




&fe*gi&(MeOH) 
mp,21 4.5-21 6°C 

C, 73.54; H, 6.56; N, 10.72 
USUI C, 73.43; H, 6.54; N, 10.66 


57 


-Ph 




^feSS(MeOH-AcOEt) 
mp,221 .5-222.5°C 

7tm#titm c 32 h m n 4 o 2 s 

3IHi C, 71 .35; H, 6.36; N. 10.40 
HSfcffi C, 71_21; H, 6.27; N, 10.34 
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%Mf II 5 8 

4- [2- (4-^/W*7"h-2-7^=/W- 1H-- < [4, 5-c] 

*J ]) V- 1 -«f AO ^/V] - 1 - fcV< y v^;& Atff^Ife tert-^A- 

4- [2- (4-^nD-2-7x-/V-lH-^^7 [4, 5-c] 

-'f AO - 1 -fc'^jJ v^A^i^ tert-^Al . OOg, 

^S»0. 6 2 gWx^y-/U2 Omltf)?!^^ ^ J -A£^*£ii:ft 

# h i o o °cx~ 2 st^M ufc 0 iWMk as^-a-^e: h y ^i/i. 4 

ml ^^PXLT#m^ B B 0^^ U TK&t^ * 7 -/bTil^gfe^ LTO. 7 5 g <Z>$> 

(DmmfrbW&MiLT^ M2 5 3~2 5 8°C (#$0 <D^^ H ^#fc 0 
jc^Wiit C 28 H 32 N 4 0 2 S • 1/4H 2 0 

S^-fit C, 68.19; H, 6.64; N, 11.36 

III C, 68.34 ; H, 6.52; N, 11.37 



Hife^ll 5 9 

4- [2- (4-iXTy-2-7^-/Ix-iH-^ [4, 5-c] 

1 - [ 2 - [ 4 - (1 -tert-^ b v-#A^— A) y S^A*] ^A] - 2 
-7x=:;WlH-^^/ [4, 5-c] 5 K 0 . 37g 

1^7/ MJ^f;^>7>0. 13nilOff7tKn77^7. 4ml ^{C^ 
?£Tx 1, 8-i?T-f\?i/?v [5. 4. 0] -7-^^x-fe^0. 2 6ml 
h7tKn77>2. 6 ml ^^^T U 2 Bf MM Lfc 0 U 
M£g1^5vu-n— (1 : 1) ^ffllli LfcVy #^A^77A;7 

n-r h^yy^—^mmLXO. 2 4 g <D*£,1£ 0 B B &#fc o 7-^2-7" 
P^V-/KD«^bH^H B BLX,il!^2 1 5. 5~2 1 7°C©M^H B B^#fc 0 
7G*£-#Ht C 29 H 31 N 5 0 2 
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WMt C, 72.33; H, 6.49; N, 14.54 
HM[ C, 72.21; H, 6.42; N, 14.51 

6 0 

1- [2- [4- (l-tert-:/ /V-g^jV) t^y^] ^5vV] -2 

-7i-;v-iH-^5yy [4, 5-c] 

4- [2- (4-^7/-2-7i=;V-lH — i [4, 5-c] 3V 

y ^- 1 — f/U) ^^/V] - 1 - t°^y 5?^*yl/#VH tert-y^O . 8 0 g , 
1 0 %tKK^^ h V !7 AtK^ 8 ml y 1 6ml (DU&®%, 4 B^it 

$S5Ufc 0 S^M^^^m, l o%mm«TbT<£fnu l o%^^y^7k 

^LXO. 7 2 g (Dte^ H B H ^^f Co y. ^ j -/^WSI LT, M2 0 1. 
5-2 04 °C<D3g£*£fr H £#fc 0 
^Hfr&M C^N.O,- 1/4H 2 0 

SHraiS: C, 68.96; H, 6.49; N, 11.09 

^iHtt C, 69.03; H, 6.27; N, 11.03 

H«J 6 1 

2- y 12- (4-tf^D^/v) ^^/v] -4-M)7/VtP^ 
f/V-lH-^ f^^V [4, 5-c] */y^ 

4- [2- (2-7ain/W-4- 7;I/tn^f^-lH—{5^ [4, 
5-c] ^/ y V- 1 -^/u) a^/U] - 1 - t°-<y v^/l^V®? 
/VO. 40gOl, 2 -i^^n noc^^3ml^^t, h y 7 /i^ n 1 ml 

iTtiat3 0^i#Lfc o ^^t»^m*y ^^TK^^fciox. i, 

2-i^nn^^»ffiLfc 0 ttm^^«, aflEfci^y 
7°d tV^— ^/W-e^LT 0 . 3 2 g ©&*i'fe£§ll£#fco m&^^frhW 
UT N j»£ 1 7 2 . 5-173. 5t<0»fiil^#fe. 

70 



WO 01/58900 PCT/JP01/00816 

WMt C, 67.91; H, 5.46; N, 13.20 
HfHfi C, 67.73; H, 5.42; N, 13.07 

HJS#ij6 lO^l^ot, mMmS 2-11 8 <Dtt&9fo*:&1Z 0 




mmm 


-R 1 






62 


jy 


H 


m&&&ib i )7)\>*nmmmi (EtoH-AcOEt) 

mp,198.5-200.5°C(#^) 

TtmftffiW. C^H^IN^CF^H 

111 C. 47.00; H, 3.49; N. 8.43 
H^ii C, 46.74; H, 3.48; N, 8.43 


63 


XT' 


Me 


M&£[Hj:7JU;f (EtOH-AcOEt) 
mp,222.5-223.5 0 C (ftffi) 
Ttm^B C 25 H 24 F 3 IN 4 -CF 3 C0 2 H 

fiElnii C, 47.80; H, 3.71; N ? 8.26 

H&ffi C, 47.65; H f 3.73; N, 8.35 


64 


P 


H 


^?ife$g B ^(MeOH) 

mp^80-282.5°C (#®) 

TtmfttftW. C^H^FaNg 
Sirafit C f 63.91; H, 5.36; N, 16.94 
USSfil C, 63.72; H f 5.36; N, 17.03 


65 




H 


ft&ti&lb*)7JV*nWFmffl (AcOEt) 
mp,1 33.5-1 36.5°C(#®) 

C^H^ F 3 N 4 0 • CF 3 C0 2 H • 1 /2H z O 
SSaH C, 53.63; H, 4.31; N, 10.42 
HSMS C, 53.51; H, 4.29; N, 10.39 


66 


P 


H 


&n&m#£hlh i )7)l'*n 1 gtM1g} (EtOH) 

mp,237-239°C 

C^Hj, F 3 N 4 S • CF 3 C0 2 H - 1 /4H 2 0 
WmWL C, 52.50; H, 4.13; N, 10.20 
HSMi C, 52.46; H, 4.19; N, 10.27 
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-R 1 




67 


S A 

/ Me 


BfeSfe^«S[h'J7^PilSeg](2-PrOH) 
mp.159-161°C 

^23"23»"3N4S ■ CF 3 C0 2 H - 1/4H 2 0 
ainfil C, 53.33; H, 4.39; N, 9.95 
H&lffi C, 53.19; H f 4.28; N f 9.95 


uo 


Me 

P 


m Pr 208.5-211°C(5M?) 

^23"23^3 N 4 S " CF 3 C0 2 H - 1 / 4H z O 

MlmW. C, 53.33; H, 4.39; N, 9.95 
SISfcig C, 53.30; H, 4.34; N, 10.03 


69 




(MeOH-2-PrOH) 

5u^t#«HI C 21 H 21 F 3 N 6 CF 3 C0 2 H-H 2 0 
ainil C, 50.55; H, 4.43; N, 15.38 
USUI C, 50.43; H, 4.31; N, 15.41 


70 


O 

)=N 


»«fe*H*«CAcOEt) 
mp,199-200°C 

TC^^flHS C 21 H2oF 3 N 5 S 
ainii C, 58.46; H, 4.67; N f 16.23 
HKfil C, 58J28; H, 4.72; N, 16.05 


71 


X) 


ft^B[MJ7;i^nmttl (AcOEt^EtOH) 
mp .1 82.5-1 Q4°C 

7G^##T<S C^H^F^-CF^O^ 

311® C, 57.35; H, 5.55; N, 10.29 
Hlfcffi C, 57.18; H, 5.49; N, 10.33 
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mmm 


-R 1 


fttt[£]C?g&a»&) 


72 


-Ph 


&t&l£ii[HJ7;i';fniE&£n(MeOH) 
mp,241-242.5°C(#&) 

7C^»#ffil C24H22CIF3N4CF3CO2H 

SMI C f 54.51; H, 4.05; N, 9.78 
HSIfil C, 54.53; H ? 4.14; N, 9.93 


73 




gfclH^g la Lb U ? ;M" P ft gg:£](MeO H) 
mp.244-246°C(#@) 

TC^tSMffffi C^CIFaNs-CFaCO^-S^HiO 
Sifflfll C. 50.10; H f 4.12; N, 12.17 
HHfil C, 50.23; H, 4.07; N, 12.36 


74 


O 

/ N 


gfc^fe$£BH(MeOH) 
mp, 232.5-234°C(#$) 
5c^#fS C 21 H 19 CIF 3 N 5 S 
SMI C, 54.13; H, 4.11; N, 15.03 
SiSfcfi! C, 54.20; H, 4.24; N, 15.04 


75 


"O 

/ N 


m Pl 290-295°C(#®) 

5cfl##HI C 21 H 20 CIF 3 N 6 -CF 3 CO 2 H 
SUM C, 49.08; H, 3.76; N, 14.93 
H^fit C f 49.1 1 ; H, 3.80; N, 1 4.83 


76 


p 


mp, 21 9-221 °C(#&> 

TtMftVrB. C22H20CIF3N4O-CF3CO2H 

Strait C f 51.21; H, 3.76; N, 9.95 
USefl C, 51.17; H, 3.75; N, 10.04 


77 


p 


mp. 217-219°C(#<g) 

5c^##rfit C^HajCIFa^S-CFaCOaH-I^HzO 
SMI C, 49.03; H, 3.77; N, 9.53 
USSfit C, 49.03; H, 3.71; N, 9.56 


78 


p 


^^S[hy^;b^PM^](MeOH) 
mp, 246-248°C(5Mg) 

TC^tfrfifil C23H26CIF3N4-CF3C02H 

S1HS C, 53.15; H, 4.82; N, 9.92 
MBM C, 53.27; H, 4.83; N, 9.94 



73 



WO 01/58900 



PCT/JP01/00816 




mmm 


-R 1 


R' 




79 


X) 


CI 


mp, 236-237^0 

TtmWSiM C^HaCIFa^-CFaCOzH 
asm® C. 53.94; H. 5.05; N, 9.68 
USUI C, 53.67; H. 5.05; N. 9.71 


80 


-Ph 


F 


mp. 240-242 < fc(#fl?) 

7E^t#ffifi C24H22F4N4-CF3COJH 

3IHI C. 56.12; H, 4.17; N. 10.07 
USUI C. 55.98; H. 425; N. 10.13 


81 


/ 


F 


&Kfe£MKJ|[W;i~fnifcg£!I](EtOH) 

mp, 252-254 9 C(#jg) 

TtM-fttirM C&Hn F 4 N S • CF 3 C O z H - 1 /2H 2 0 
9Sfttt C. 51.99; H. 4.18; N, 12.63 
USS® C, 51. 92; H, 426; N, 12.74 


82 




F 


mp. 236-237°C(#«) 

7c3H#WiiI C 21 H„F 4 N s S-CF 3 C0 2 H 
Slnii C. 49.02; H. 3.58; N. 12.43 
SIM C. 48.72; H. 3.77; N, 12.36 


83 




F 


mp. 249-250t(##f) 

JzMfttirB. CnHajFA-CFsCOiH-HzO 
aiftflt C, 48.94; H. 4.11; N. 14.89 
S§»fil C, 48.80; H t 4.17; N, 15.01 


84 


P 


F 


mp, 239-241 °C{ftM) 

C^H^I^O - CF 3 C0 2 H - 1 /AHfi 
SlratB C, 52.32; H, 3.93; N, 10.17 
HSfcfi C, 52.26; H. 3.82; N, 10.26 


85 


P 


F 


mp, 234-235^ 

Sliffi C, 49.66; H, 3.99; N. 9.65 
USUI C. 49.71; H, 3.99; N, 9.67 
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mmm 


-R 1 




86 


-Ph 

• II 


mp,234-235°C(fl#) 

Sit® C, 58.69; H. 4.74: N, 10.14 
HSfcfl C, 58.44; H, 4.82; N, 10.01 


87 




mp,280-284 o C(#g?) 

Sli® C, 54.10; H. 4.81; N, 12.62 
H®S® C. 54.14; H, 4.66; N, 12.70 


flft 
oo 


o 


&St^fe£W^[hv:7/M-ni^}£](EtOH) 

mp. 239-241 °C(SMg) 

JuttSTVtl\S. vr22n22r3lM 5 0 Or^OC^'* I /^r^U 

HUM C, 51.11; H, 4.20; N, 12.42 
USUI C, 50.97; H f 4.01; N, 12.43 




/ N 


mp, 303-305^ 

Jl*£feSJ T/l 113. ^- r 22'*23* 3*^6 vr3oU2n r^U 

31fi(g C, 51.43; H, 4.68; N, 14.99 
ItgSfil C, 51.35; H. 4.39; N f 15.09 


90 




a»«feft-«a[hU7j^p»i»B](EtoH) 

mp. 232-234°C(#®) 

7C^4>#rfS C^H,,F,NLO-CF,CCLH-H,0 

yu?T</J 1/ 1 lis '23 3 4 wi 1 1 12*-' 

Hlifil C f 53.57; H, 4.68; N f 10.00 
H@&{I C, 53.39; H, 4.65; N, 10.00 


91 


p 


mp, 236-238°C(#j§?) 

TcmfttiiM C^F^S - CF 3 C0 2 H - 1 /2H 2 0 
SIrafii C, 52.91; H, 4.44; N, 9.87 
USafil C, 52.64; H, 4J27; N, 9.82 


92 




m&$£™lb l )7)U*nmfflM\ (2-PrOH-AcOEt) 
mp. 161-162°C 

7nit##rfl C 2S H25F 3 N 4 0-5/4CF3C02H 
atfflfil C. 55.32; H, 4.43; N. 9.38 
USSfit C, 55.22; H, 4J28; N, 9.45 
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mmm 


-R 1 




93 


-Ph 


&fe$§^[HJ7;u;i-oiraHS]aEtOH) 

mp, 218-219 u (7n») 

TC^^Sf® CzsH^^ CFaCOzH 
Siftfil C, 58.69; H, 4.74: N, 10.14 
SlS&Jg C, 58.43; H, 4.82; N, 10.05 


94 


P 


mp, 233-234 C(3rfl?) 

SURAHS C^H^Ns - CF 3 CO z H - 1 /2H 2 0 
SlUS C, 54.54; H, 4.76; N, 12.72 
HSMS C, 54.27; H, 4.79; N, 12.72 


95 


/ N 


mp, 243-245TH£n3$; 
7c|i#tfrffi C^H^NsS CFaCOjH 
UlifiS C, 51.52; K 4.14; N, 12.52 
C, 51.61; H, 3.98; N, 12.70 


96 


HN y 


mp, ouo JUo V-r 7¥f/ 

5c^#*fM CaHaFaNe-CFaCO^-l/^O 
Sin® C, 52.70; H, 4.51; N, 15.36 
SSI® C, 52.79; H. 4.33; N, 15.37 


97 


p 


mp, 232-234t (SMg) 

7C*^*ffii CaH^^O • CF,C0 2 H • 1 /2H 2 0 
SS&ia C, 54.45; H. 4.57; N, 10.16 
USUI C, 54.57; H, 4.37; N, 10.24 


98 


p 


mp, 227-229°C(#jg) 

JcMMST <S CaHaFMS • CFaCOjH ■ 1 /4H 2 0 
St&fit C, 53.33; H, 4.39; N, 9.95 
HSU* C, 53.32; H, 4.27; N, 9.76 
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mmm 


-R 1 


R 3 - 






99 


-Ph 




&*i£ISJ|(AcOEt) 
mp,187-188°C 

TG^SMfffit C^H^Ns 
Slfflfif C 64 93-H 5 21- N 16 46 

HSfcffi C, 64.84; H, 5.26; N, 16.38 


100 


/ 


HN^ 


1 


ilfetfttSCh'J^^^PM^] (EtOH) 
m Pt 209-210.5°C 

5c^*fii C 21 H 21 F 3 N 6 -CF 3 C0 2 H 
3lmtt C 52.27- H 4 20* N 1 5 90 

HSIfil C, 52.00; H, 4.17; N, 15.98 


101 


-Ph 


H 


r 




&&$tft&fr l J7)\,*n&&M\ (EtOH) 
mp,224-228°C(#®) 

C23H 21 F 3 N 4 0 - CF 3 C0 2 H • 1 /4H 2 0 
SffflfltC 55 10- H 416- N 10 28 
H^fil C, 54.84; H, 4.13; N f 10.34 


102 


P 


HI 




&S£fe«#-I^hU3^*aIfg|^ (EtOH) 
mp,254-258 0 C($->®) 
TC^i^firil C 21 H 20 F 3 N 5 OCF 3 C0 2 H 
C, 52.18; H, 4.00; N, 1323 
USSiS C, 52.10; H, 4.16; N. 13.45 


103 


-Ph 


* 


0 

H 




(AcOEi^EtOH) 
mp, 229.5-231 .5°C(#®) 
TtmfttiiW. C^HaFa^-CFsCOzH 
Slraffi C, 57.99; H, 4.49; N t 10.40 
USSiS C. 57.94; H, 4.42; N, 10.46 


104 


„p 


i 


0 

H 




ilfelgSthU^^^PMJ^KMeOH) 

mp, 238.5-240°C(#^) 

TcS^Wffi C^H^FaNg-CFaCO^ 
aiiffi C, 54.65; H, 4.40; N, 13.28 
HSfcfit C, 54.61; H, 4.25; N. 13.41 
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mmm 


-R 1 


R 3 - 




105 


O 

/ N 


- c 


N ^ 
H 


MftSCMJ? Jlsjrnmmigl (MeOH) 

mp. 235.5-237^ 

TzMftViM C 21 H 20 F 3 N 5 S-CF 3 CO 2 H 
Slftig C. 50.64; H, 3.88; N, 12.84 
5IM C. 50.53; H, 3.79; N, 12.90 


106 


-Ph 






m&ftft&ibvzvu-nmmigi (EtoH) 

mp, 249-251 t(#fl¥) 

TcMfttirM C 26 H 2S F 3 N 4 -eF s C0 2 H 
111 C, 59.57; H, 4.64; N, 9.92 
USUI C. 59.27; H. 4.91; N, 9.99 


107 


„p 


Hi/ 




(EtOH) 

mp. 263-265°C(#S) 

7C0##f{S Cj^FaNs-CFsCOjH 
SltiS C, 56.42; H, 4.55; N, 12.65 
USUI C, 56.22; H, 459; N, 12.62 


108 


-Ph 


H 2 N- 


M££(AcOEt) 

mp, 1 74.5-1 75.5°C 

7um#%TW. C 1S H 15 F,N« 
SUffl C, 64.04; H, 4.24; N, 15.72 
USUI C, 63.89; H, 4.25; N, 15.67 


109 




H 2 N- 


^•felgaCAcOEt) 

mp, 1 95.5-1 96.5°C 

TzMfttii fl C„H M F 3 N 5 
III C, 59.13; H, 4.09; N, 20.28 
USUI C, 59.09; H, 4.14; N, 20.19 
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-R 1 


-R 2 




110 


-Ph 




SHlfeeSl^bW (MeOH) 
mp, 1 42.5-1 47°C($HS) 

C 2B H2flN 4 - 1 /2C 4 H 4 0 4 • 3/4H 2 0 
SUfil C, 71.85; H, 6.78; N, 11.97 
HS&fit C, 71 .92; H, 6.61 ; N, 1 1 .91 


111 




V 


mp. 212-213.5°C 

S^tSMff C 24 H 27 N 5 - 1/2H 2 0 
Still C, 73.07; H, 7.15; N. 17.75 
HS&iS C, 73.17; H, 7.04; N, 17.59 


112 


-Ph 


-Ph 


£^iHi£la(MeOH-EtOH) 
mp, 209-21 1°C 
TC^^Wii C M H 28 N 4 
Slfflfil C, 80.52; H, 6.52; N, 12.95 
C F 80.26; H, 6.57; N, 12.92 


113 


P 


-Ph 


&^fe$£Ji(DMP-H 2 0) 

mp, 268-270°C 

TC^^flfM C^Ns-I^HzO 
III C, 75.32; H, 6.56; N, 16.27 
UStfl C, 75.12; H, 6.43; N. 16.36 


114 


-Ph 




mp, 224.5-225.5°C 

JtMfttitB. C 27 H 26 N 4 0 
Slifii C, 76.75; H, 6.20; N, 13J26 
HS£fit C, 76.76; H, 6.19; N, 13.22 


115 


-Ph 




^^BKMeOH-CICHaCHaCI) 
mp, 21 0-21 2t 

Sliig C, 73.94; H, 5.98; N, 12.77 
USSfi C, 73.91; H, 5.92; N, 12.67 
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R 2 




116 


SH 


M-fe^SCK'J^il/^-PftSUSKMeOHHDMF) 

jtmWSxM C^^S-CFaCC^H-I^HzO 
Slifit C, 59.22; H, 5.07; N f 11.05 
HSUSC, 59.07; H. 5.05; N, 11.29 


117 


CN 


SSfelSSChU^^Tl-P^^KMeOH-Z-PrOH) 

mp, 245-251°C(#S) 

Sft##rli C24H23N5-CF3C02H-1/4H2O 

Htiii C f 62.46; H, 4.94; N, 14.01 

USHS C, 62.63; H, 4.88; N, 14.22 


118 


C0 2 H 


mp, 212-215°C 

7Clfi#*rfit C2 4 H 24 N 4 O2 CF 3 CO2H -1/4H20 
SlroU C f 60.17; H, 4.95; N, 10.80 
m&B. C, 59.98; H, 5.1 4; N, 1 1 .03 



umm 119 

N- [2- (2-7i^-4- M)7/^P^f/V-lH-^5^/ [4, 
5-c] ^;yy-l->f;V) xf;l/] 7th7^ K 

1- - 2-7x^-4-HJ7/Vtn^f/>-lH- 

^$^^[4, 5-c]^y!)y0. 5 0g©fcTys^3mljSa£lC x *McBfcMfc0. 
2 8 ml SrJnx.T^a^ 6 B#^»# Lfc 0 EJ&m&tote.fr*Mx.* 1 0 p 

TO. 4 5 mWt^/l>frbfttiitikLX, MM2 1 7~2 1 

8 TC©#MUI* 
TC^^WIt C 21 H 17 F 3 N 4 0 

SLIfett C, 63.31; H, 4.30; N, 14.06 . 

MWiW C, 63.46; H, 4.32; N, 14.10 
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12 0 

N- [2- (2-7i=/U-4-hJ)7/VtP^f/U-lH-/f?^ [4, 

5-c] 3V y ^- 1 --f/v) a^/u] ^^^/v*yr^ K 

1- -2-7x^-4-^17^0^^-^- 
S^V [4, 5-c]=3r/y^O. 5 0gMMJ^W^yO. 2ml ©7 

h7t Kn77^5ml^tt, ? ;VQ. 1 1ml M X. T^jfiT? 

A UT, it6 2 2 4 . 5-2 2 5 °C©M,1i£ B B H £#fCo 
7C*^lf{t C 20 H 17 F 3 N 4 O 2 S 
Sf^ffi C, 55.29; H, 3.94; N, 12.90 
C, 55.30; H, 3.94; N, 12.70 

$mm 120 (ojsmz&ox^ mmm 121-125 (Dit^^mc 0 



81 
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mmm 


-R 1 


R 4 




121 


-Ph 


PhCO 


mp, zoo zoo.o o 

TG^flrffi CaiH^Fa^O . 
aUffi C, 67.82; H, 4.16; N, 12.17 
USUI C, 67.86; H, 4.19; N, 12.18 


122 


-Ph 


EtO 2 0 


2Sfe3SII(AcOEt) 
mp, tot.o too.o o 

aifflffi C, 61.68; H f 4.47; N, 13.08 
H^ifi C, 61.74; H, 4.53; N, 13.04 


123 


-Ph 




fgftSSJIiCAcOEt) 

mn 997 5-998 *i 0 C 

SSafit C, 65.07; H f 3.93; N t 15.18 
HS&fil C, 65.05; H, 4.01; N, 15.13 


124 


-Ph 


CICH 2 CO 


iSfefSJICAcOEt) 
mp, 230.5-231 .5°C 
5£ift##Ha C 21 H 15 CIF 3 N 4 0 
S^iil C, 58.27; H, 3.73; N, 12.94 
USSfil C, 58.23; H F 3.78; N, 12.89 


125 


„p 


CICH 2 CO 


gftflfeSIKAcOEt) 
mp, 234-235°C 
SS^*f1i C 19 H 15 CIF 3 N 5 0 

C, 54.10; H, 3.58; N, 16.60 
HJlHa C, 54.15; H, 3.61; N, 16.63 



H3S#!l 12 6 

2-^f;V7^/-N- [2- [2- (2-fc°ny/v) -4-hJ)7;vto^ 
f;v-lH-' fSi?V [4, 5-c] ^7 U 1 -^f;i/] x.f-A''} T±hT^ 
K 

2-^nn-N- [2- [2- (2-tTny/V) -4 - MJ 7;Vtn^f/P- 

iH-^f^y [4, 5-c] yy-i-WA'] ^?vv] r-fehr^ ko. 

3 0 g Id 4 0 f-/VT 5^^; -/^6ml ^P^LT, ^i&TM B#Pb1*#L 
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BjS^vV y^n tV^-^^-C^LT 0 . 2 5 g cD^-fe^ B B B^#fc 0 
if/^bff^LT, ||2 1 7. 5-2 19. 5^<7>&£.7g,r B £#fc 0 

C 20 H 19 F 3 N 6 O 



C, 57.69 ; H, 4.60 ; N, 20. 18 
C, 57.67 ; H, 4. 50 ; N, 20. 15 



mmm 126 <D%mz.$£ox s mmmi 27-129 (Dih^m^wc 



'MM 12 7 

2- ^A-T 5; / -N- [2- ( 2 -7^=.;V-4 - h JJ 7;Vto^ 5vv— 1 
H — T [4, 5-c] =¥7 ^-1-^T/V) ^5vl7| T-fe f>75: K 



M 208 — 209 °C 

C 22 H 20 F 3 N 5 O 

Batt C, 61.82; H, 4.72; N, 16.39 

.It C, 61.60 ; H, 4.76 ; N, 16. 17 



W\ 12 8 

2-^W$y-N- [2- (2-7i=;v-4- h U7/vtn^f;v- 

1H — f [4, 5-c] ^!)y-l-^f/l/) 7th7U*-7 

2 0 7. 5~2 0 8t 
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TG^tfrlSS C^H^FjNgO -'3/2 C 4 H 4 0 4 
SLtttt C, 56.58; H, 4.58; N, 11.38 
C, 56.52; H, 4.70; N, 11.57 

MMM 12 9 

2-vMfvKT$y-N- [2- [2- (2-bfny/V) -4-M)7/>tn 

^f;v-lH-^f^/ [4, 5-c] JJ V- 1 -- f/v] ^^;v] 7ir hT 

MM 219~2 2 2t 
TU^frtt C 21 H 21 F 3 N 6 0 -1/2 C 4 H 4 0 4 
Sf&tt C, 56.55; H, 4.75; N, 17.21 
C, 56.58; H, 4.80; N, 17.18 

n»j 130 

2-757-N- [2- (2-71^-4-^17/^0^^-^-^ 
[4, 5-c] *J !)y-l — f/U) i^/V] T±hT^ K 
(l)N-[2-(2-7x^-4- h y 7/^n^f/U- lH-^^^/[4, 
5-c] 3r7 yy-1-^) ^5vKl -2-7W5K7*hT5 K 

2-^nn-N- [2- (2 —7x.=-)V- 4 - h y 7JVJrU}lf-;V- 1 H — f 
[4, 5-c] ^/UV-l-'f/V) xf/W] 7tF7^ KO. 4 0gX 
t/7?/Wf $ K^7 !) >)A0. 17 g ©N, N-^f/^M75 K4ml^^, 

*MV 7 s afcV^-x/UT-JlIS^if-b, |»x.?vv-n— 7** ^ (2 : 1) fc* 
ffi*&K£ tfc^y*^7A^nTh^77^--CiIt, *M yy°n \?a,zc 
-7/v«LT0. 3 7 gO#^^^#7c 0 Siif-z^bSMlt, jH 
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£233-233. 5 "C©fcfieA«r#fc 0 

C, 64.09; H, 3.71; N, 12.89 
58RI£ C, 64.04; H, 3.93; N, 12.92 

(2) 2-757-N- [2- (2-7i=/V-4-M)7;l/^n^f/V-lH 

— r ^ *V [4, 5-c] yy-i-^/u) ^/v] rtfr^ K 

N- [2- (2-7i=^-4- H)7/^n^f;V-lH-^f^>' [4, 
5-c] 3V y^-l--Y/l^) ^/u] -2-y ? >\>4 ^ KT-fehT^ KO. 3 
0 gS.U?9 0%^*t K^i^O. 0 3ml (D^c^y — /U3ral^^ % 6 8#Mit$?E 

f/^b^lLT, Ml8 8~18 9°C<DMM,£#fc 0 

C 21 H 18 F 3 N 6 0 
Sf^fi C, 61.01; H, 4.39; N, 16.94 
HfHB: C, 60.96; H, 4.36; N, 16.94 

mmmi 3 oo»^ot, mmmi 3 i^b^^#fc 0 

13 1 

2-7^-N- [2- [2- (2-fcTnJJAO -4 - MJ7^tn^f/V- 

1H-Y^y* [4, 5-c] ^/uy-i-^/v] 7th7^ K • 7 

(1) 2-7^;K5 K— N— [2- [2- (2-fny/i/) -4 - hV7s\s* 
n^f/l/-lH — T5^V [4, 5-c] dryy^-l — OW] ifvl/J T"fe h 
7? K 

85 



WO 01/58900 



PCT/JP01/00816 



MM. 2 7 8. 5-2 8 0. 5TZ 
TC^fttifU C 27 H 19 F 3 N 6 0 3 

C, 60.90; H, 3.60; N, 15.78 

HB C, 60.76; H, 3.74; N, 15.71 



(2) 2-75/-N- [2- [2- -4-h57/^n^f 
/V-lH-^^^y [4, 5-c] =¥/ y ^-1 — f/V] ai^-ZU] T"fe hT5: K • 

176~177t 
7G*#*Ht C 19 H 17 F 3 N 6 0 • C 4 H 4 0 4 - 1/4H 2 0 
3!M C, 52.82 ; H, 4. 14 ; N, 16.07 
Hlfcflt C, 52.71; H, 4.21; N, 16.31 



SIT* *&mk&®<D&hfz$\$k<D-mb LT, t MflUfSlC&ttSTNF-a 

fc*ifcj£AifeK#fc:#ffi§£jW lt> / # • ^ y iooo (y 7j? • y 

Sri 7 0 n lMt5^7 ^^-y^WMf^^jIlL^ 5 Oml «b 

fc„ £ tb^b^Ilk (PBMC : Peripheral Blood Mononuclear Cell) £ 
LeucoPREP™ (Becton Dickinson #M) MfoftM^^X otilU 2mM L-^ 
/V* 5 V (Life Technologies %M) > 2. 5 U/ml y >- 2 . 5/ig/ 

ml* M/^hY^f^yti (Life Technologies $r£#U 1 0 
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jfo.?f (Intergen Company #M) Lfc RPMI-1640 t&M (B7kWM&&,£#M) 

*T\ Ifflflfr^ 1X1 0 6 i@/ml t ft 3 X 0 i^mhtio 

Wl 0 n 1 (DTO-fb-a-^tr»Lfc9 6 5a: («) Micro Test III™ tissue 
culture plate (Becton Dickinson #M) U*- h fc* SfefcHfSlLfc. 

i£ifc<P<D PBMC 1 8 0 /i 1 £$s;&nLfc 0 3 0#&3EUl, 2 0 /z g/ml © V 
yf-^^^-f K (LPS) 10 m1 £»U ^WH^^f^IOl^ 

t-c, 5 3 7°cx* 1 6 mm-( ^^-<- h l/c„ 

HNF-aitML-lj3 ^iLfco 9 6^©W ^p^^-^U- h 

H^fim^M-f-^HRP (mftfr&tf^**^?—*?; horseradish peroxidase) 

0 . 5 MBMLX^&£Lfo%:Wk. Lfc^, ^ i/l/© 4 5 0 nm T'OfM^ M-Vmax 
™Y^^n/^hy-^~ (Molecular Devices *±M) "Cgll^ L-fc, h#-f 
>(Dm.B.tt.fem.y 7 hV^T Softroax ™ (Molecular Devices f±M) 
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£itii^y^D-t;Wr>^t fTNF-a (ENDOGEN #M) % /KU^n — 

h TNF— a (Pharma Biotechnologie Hannover #M) . ^/k*- 

I gG (Jackson ImmunoRes. Labs #M) ^ WAX. 
fc hTNF-a (INTERGEN tfcJS) ZZth^tl, ffiU, feltis HRPi«M 
^*Hffi(D^2pn n p{C^VNfc 0 fc M L- 1 J3 O^AlCtt^/ ^ n-^/Hftfc h I 
L- 1 0 (CistrontLSD . U ^ n— f;VK ys^ftt h I L - 1 j3 (Biogenesis 
ttM) , HRP^n^^ I gG (Chemicon International % l&i&X. 

t M L-l J3 (R&D Systems ftU) ZZtl^tl, MiE, HRP^^ 

ftjfjUjSps (%) = / l - \ x x 0 0 

I ^^m^f-^b^^^ y 

3 2 3 3 fc^-To 



32:t h»(C*3(j"5TNF-a©S^l#^ 
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St # <D jg ffl 



1. jR5£ (I) 



R 3 — (CH 2 )k\ 



R 




ftgms LTfc<fc^T$/gx teems W b r % «£ v ^?n^Sf 

<o ) 

2. fti<D-$&: (II) : 



V^>^ n T/i'^/vlXlifiS^t L"C <f> i V>T I? — A-S£r^ U R 2 teS&*£ 



R 3 (CH 2 )k\ 
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~3©gffc£^U R 3 ' tt*©-«5S; (III) : 



T**£*L5g£r^U R 4 , R 5 , &tfR 6 telRl-<b b< liS4oT, TkfjfjHS g 
^St^TUT^ J;v^TA'3vi'S I IHfc3£4r#LTt> iv^^vvvX, h y 

B&K £ * u t i v ^ vi? y ;* /u* - /wg x fi g&£ £ b r t> <t v ^ r % v? y 

£&*U Ytill*^, WLMM*. ^m*. CH 2 , CH, NHT?^£;fa5 
mXteW^G-^mv, mRXfnttm— t>L< ttJ*fco"C0~2©SE*«r*i-. fc 
7c U R 3 ' JK5S: (IV) : 



■c^^tbs i h-< r 5 *v try 
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7. i^-r hX-Omm&Mttm^- (TNF) Xtt-f ^-p-T^-I (IL- 

8 . it &<Dmmm 1 tn 4 «©v^ ^ 1 «^is«©^«{iiis^ 

1 0 . M*©^HH 5 ^Cft^ 7 5©V^-f 1 3S{cl|E^(D^©^5t(D/cJ6 
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